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THE EXPERIMENTING ROOM. 
By Е. Арреү, B.Sc. 


THE following brief description of the new experimenting room 
at the Engineer-in-Chiefs Office is written for the benefit of 
colleagues who have not had the opportunity of visiting Head- 
quarters since the removal of the apparatus from the old room. 

The floor space last occupied by the experimenting room was 
needed by the Central Telegraph Office for extending the facilities 
for telephone-telegram work, and so the removal of the apparatus 
to other quarters became necessary. Before this removal the 
congestion in the old experimenting room had become very much 
accentuated. Probably not more than half the measuring apparatus 
then in stock could be made available for use at the same time on 
account of the insufficiency of space. This defect has been removed 
in the new room, where for the first time it has been possible for 
most of the apparatus to be permanently fixed in position and kept 
in adjustment ready for immediate use. As far as can be arranged 
each set of apparatus is mounted on a separate table, and from the 
point of view of convenience and quickness in carrying out measure- 
ments little more can be desired. 

A plan of the room is given in I. On the tables round the sides 
are mounted the apparatus for resistance, capacity, inductance, 
electro-motive force and magnetic measurements. The oscillograph 
is also placed on one of these tables. 

The long centre table, a view of which is shown in 2, is used for 
telegraph experiments, while the smaller table adjoining the machine 
bed is used for miscellaneous experiments for which permanent pro- 
vision cannot be made. 

On the machine bed are mounted three small generators from 
which direct or alternating current may be obtained. A shelf, 
fixed to the wall of the room, accommodates the induction coils and 
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other apparatus necessary for wireless telegraph investigations. Two 
Kelvin current balances are also placed’on this shelf. 
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I.— PLAN OF THE EXPERIMENTING ROOM, SHOWING POSITIONS OF APPARATUS. 
On the same side of the room is fixed a chemical bench and 
fume cupboard. This enables any chemical tests or analyses which 


may be required in connection with an investigation to be carried 
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out on the spot. A blow-pipe table and an oven for researches 
necessitating a high temperature are also fitted on this side. 

A dark room for РАФЮЕСЕРДІЕ work and а bench complete the 
fittings of the room. 

A portion of the wall at the end of the room has been painted 
dead white and is used as a screen for the display of lantern slides. 
It is provided for use during the demonstrations of new apparatus 
and systems which have to be given from time totime. The lantern 
belonging to the oscillograph set is used for this purpose. Dark 
blinds are fitted to all the windows of the room to exclude the light 
when necessary. 


d 


2.— TELEGRAPH EXPERIMENT TABLE. 


All the reflecting instruments in the room are provided with 
Nernst lamp projectors and transparent scales. 

The method of suspending the reflecting galvanometers to protect 
them from the vibrations of the building set up by traffic, etc., is 
shown in 3. Тһе galvanometer or other instrument is?placed on а 
square board covered with felt, and this board is hung at its corners 
by stout rubber bands from brass supports. This arrangement has 
been found to overcome all difficulty arising from vibration caused 
by traffic. 

After this brief sketch it will be of interest to describe the 
various instruments and machines more in detail. 

RESISTANCE MEASURING SET.—The set of apparatus provided 
for resistance testing is arranged to measure practically any resist- 
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ance which may have to be dealt with, with the exception of very 
low resistances. 

For measuring resistances up to about one megohm a Wheatstone 
bridge is used. The pattern employed is a dial bridge, whichYhas 
been specially standardised. The galvanometer used is a Sullivan, 
suspended coil galvanometer provided with a universal shunt. 

If resistances of much higher order than one megohm have to be 
measured the arrangements are such that by turning a switch the 


3. — REFLECTING GALVANOMETER, SHOWING METHOD OF SUSPENSION USED 
TO ELIMINATE VIBRATION. 


bridge is disconnected and the necessary connections made for a 
direct comparison test between the resistance under test and a 
standard megohm. 

For measuring very low resistances a standard o‘or resistance is 
provided, and the resistance under test is directly compared with 
this standard by means of the potential drop along each when the 
same current is passing through them. The potential drop is 
measured by means of a slide wire potentiometer. 
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4.—OsciLLocRaPH (ох LEFT біре oF Box) WITH LANTERN FOR PHOTOGRAPHIC WORK 
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CAPACITY AND E.M.F. MEASURING SET.—This set provides for 
the measurement of capacities by direct comparison with a standard 
$ mf. condenser by means of the throws obtained on a Sullivan 
ballistic galvanometer. 

A standard cell is also fitted on this table, and by comparing the 
throws obtained with this cell and with a cell of which the E.M.F. 
is required, when each of them is used to charge the same condenser, 
the value of the unknown E.M.F. can readily be deduced. 

THE OSCILLOGRAPH SET.—A photograph of this set of apparatus 
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6.--Моуіхс PORTION ОЕ OSCILLOGRAPH. 


is shown in 4 and the oscillograph itself in 5. The moving part of 
the oscillograph consists of a vertical loop of phosphor bronze wire 
mounted ina gap between the poles of a powerful electro-magnet, as 
shown in 6. The loop and magnet practically constitute a sus- 
pended coil galvanometer. 

If a current be caused to flow round the loop one side will be 
moved forward and the other side backward. A small mirror is 
cemented to the loop, and when this movement takes place the mirror 
is twisted about a vertical axis. If a beam of light be reflected from 


6 


p--— 


THE EXPERIMENTING ROOM. RESEARCH 


the mirror in the usual manner to form a spot this spot will be dis- - 
placed horizontally. 

As the loop is kept under considerable tension by means of a 
spring, and as the mass of the moving portion is small, its periodic 
time of vibration is very short, and thus the movement of the spot of 
light reflected from the mirror is able to follow accurately the varia- 
tions of very high frequency currents, such as those concerned in the 
transmission of telephonic speech. In order to ensure that the 
deflections are always proportional to the currents producing them 
the loop and mirror are immersed in a special oil of such viscosity 
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7-Соххестіохв or WHEATSTONE BRIDGE INDUCTANCE MEASURING SET. 


that the movements of the suspended system are just deadbeat. This 
instrument is, as shown in 4, placed in a large wooden case, the 
inner walls of which are painted dead black. The light from an arc 
lamp, placed in the lantern seen to the left of this case, is caused to 
fall on the mirror. It is reflected, and by suitable lenses is focussed 
to a sharp spot of light ona white screen on the left wall of the case. 
When varying currents pass through the loop this spot of light is 
drawn out into a horizontal band on the screen. By observing the 
reflection of the band in the rotating mirror seen inside the case a 
vertical displacement is given to the image of the moving spot, 
and the horizontal band of light, from which nothing could be 
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gleaned, is spread out into a curve which shows every fluctuation of 
the current. The rotating mirror is driven by a small motor. The 
instrument belonging to the experimenting room is fitted with two 
loops and mirrors, between the poles of a single electro-magnet. 
This enables two current curves to be observed at once. As an 
instance of the utility of this arrangement a high resistance may be 
placed in series with one loop and that loop used as a volt-meter, 
while the other loop may be joined up as an ammeter. Thus the 
voltage and current curves in any circuit can be simultaneously 
observed and any phase difference which may exist clearly shown. 

If it should be necessary to obtain a permanent record of the 
curves the moving spot of light is caused to fall on a slit in the side 
of a vertical shoot, down which a photographic plate can be dropped. 
The vertical movement of the plate causes the spot of light to trace 
out the curve on the sensitive film, so that when the plate is after- 
wards developed a permanent record of the current is obtained. 

WHEATSTONE BRIDGE INDUCTANCE MEASURING SET.—This set 1s 
used for measuring inductances by comparison with a standard 
inductance. А diagram of the connections is given in 7. A special 
dial pattern Wheatstone bridge is used, having two rheostat 
arms. In series with one of these rheostat arms is placed the 
inductance to be measured, and in series with the other is placed 
a standard variable inductance. It is necessary to be able to add 
resistance in series with the inductance under test in this manner, 
because, when making the test, a resistance balance has first to be 
obtained, and with a low-resistance inductance the resistance of the 
standard inductances in the other arm of the bridge would prevent 
this being done. 

The battery and galvanometer connections to the bridge are 
taken through the rotating commutators of a secohmmeter driven by 
a small motor. The arrangement is such that the battery and 
galvanometer connections are both continually reversed, but the 
reversals of the galvanometer take place half-way between those of 
the battery. If the inductances in the arms of the bridge should not 
be balanced a kick in one direction will be obtained on the galvano- 
meter when the battery is reversed, and a kick in the opposite direction 
when the battery is again reversed, supposing the galvanometer 
connections to remain unaltered. But by providing a second com- 
mutator and reversing the connections of the galvanometer between 
the battery reversals all the kicks on the galvanometer take place in 
the same direction, with the result that, if the bridge be out of balance, 
a steady deflection is obtained. — By varying the adjustable induct- 
ance the galvanometer deflection is brought to zero, and then the 
ordinary Wheatstone Bridge relation holds good between the 
inductances and the values of the ratio resistances. 
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THE EFFECTIVE RESISTANCE AND INDUCTANCE MEASURING SET. 
—This is a very ingenious arrangement designed by Mr. S. A. Pollock 
for the purpose, principally, of testing the electrical properties, at 
telephonic frequencies, of the inductance coils for loading telephone 
circuits. 

The method is based on the fact that if a periodic current of a 
pure sine wave form, having a frequency п, be passed through a 
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8.—ConneECTIONS OF THE EFFECTIVE RESISTANCE AND INDUCTANCE MEASURING SET. 


circuit containing a capacity K and an inductance L in series, and if 
these two qualities be so adjusted that the relation— 

I 
27 nK 
holds good, then the reactance of the circuit vanishes and it behaves 
аз a pure resistance. When this is the case Ohm's law is immedi- 
ately applicable, so that if we measure the current and the applied 


2mnlL = 


/64. 


Qg.—SiNvsoipaL CURRENT СокуЕ OF HIGH-FREQUENCY ALTERNATOR. 


voltage we may at once deduce the value of the effective resistance 
of the coil for the particular frequency we are using. 

At the same time, if we know the value of the capacity necessary 
to bring about this result the relation given above enables us to 

` calculate the value of the inductance at that frequency. 

The skeleton connections are shown іп 8. The instruments used 
to measure the current and the applied voltage are Duddell sensitive 
thermo-galvanometers. The value of the capacity К is varied till 
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the deflection of the ammeter is a maximum. This indicates that 
the required condition has been obtained. The current is then 
brought to some definite value by varying the position of the coils 
of the adjustable transformer, and the voltage read. It is usual to 
test loading coils for telephone circuits with a current of т milli- 
ampere. 
From these observations and a knowledge of the capacity in the 
circuit the inductance and effective resistance at the particular 
_ frequency used can be calculated, as already explained. 
The success of this method of testing, however, depends on the 
use of a testing current of a pure sine wave form. 
Mr. Pollock has designed an alternator from which currents 
varying in frequency from 750 to 10,000 periods per second can be 


IO.— HIGH-FREQUENCY ALTERNATOR AND DIRECT-CURRENT MOTOR GENERATOR. 


obtained and of which the wave form is almost perfectly sinusoidal. 
A current curve from this machine taken with the oscillograph is 
shown in 9, from which the nearness of the wave shape to that of a 
pure sine curve can be seen. Views of the machine itself are given 
in IO and 11. 

It is of the utmost importance that the speed of the machine 
should not vary while a measurement is being made, and a very 
ingenious governing arrangement was designed by Mr. Pollock to 
prevent this happening. Ап electrically driven steel reed covered 
by the glass-topped box seen in front of the machine in the photo- . 
graphs is loaded so that the number of vibrations it makes per 
minute is equal to the frequency per second of the alternating current 
required. As the reed vibrates it alternately closes two contacts 
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fitted on either side. These contacts are associated with a com- 
mutator fixed on the shaft of the alternator, and also with. the con- 
trolling resistance in series with the driving motor in such a way that 
if the speed falls the current through the motor is increased, while if 
the speed rises the driving current is diminished. When the 
alternator is running correctly the number ;of revolutions it makes 
per minute is equal to the number of vibrations made by the reed in 
the same time. The alternator is designed to give sixty complete 
periods of the alternating current for one revolution, so that the 


II.— HIGH-FREQUENCY ALTERNATOR AND LOW-FREQUENCY ALTERNATOR. 


number of periods per second of the current obtained is equal to the 
number of revolutions per minute made by the machine. 
FLUXMETER.—This is an instrument for measuring the value of 
a magnetic flux. It consists of a sensitive moving coil galvanometer 
so suspended that the coil is under very small zero control. It is 
joined to an exploring coil and when so connected the moving 
system 1s just deadbeat. The scale of the instrument is calibrated 
to give direct readings of the number of lines cut by the search 
coil. Owing to the small control the needle, when deflected, moves 
to its position of rest and stops there for some time, thus allowing 
the value of the deflection to be easily read. By turning a small 
milled. head the needle can be re-set to zero when a fresh observa- 
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tion is necessary. The moving coil also carries a mirror by which 
a spot of light can be reflected on to a scale and in this manner 
smaller.deflections can be measured than would be possible with the 
needle alone. 

MACHINE BED тше small generators are fitted on the 
machine bed. 

: These are a low-frequency alternator, the high-frequency 
alternator already described, and a direct-current motor generator. 
This last machine is used to supply current for exciting the field of 
the low-frequency alternator, for working induction coils for wireless 
telegraph experiments, and for any other purpose where a fairly 


I2.— DiRECT-CuRRENT MOTOR GENERATOR. 


large direct current is required. The low-frequency alternator is 
principally used to supply alternating current to high potential 
transformers for wireless telegraph purposes. | 

The low- frequency alternator can be seen behind the high. 
frequency machine in II, and a view of the direct-current machine 
is given in I2. 

CELL-TESTING Rack.—The apparatus necessary for investigation 
into the working life of cells and similiar researches, together with 
the cells under test, are mounted on shelves on a strong wooden 
framework. 

I3 shows the cell-testing rack arranged for an exhaustive investi- 
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gation which is at present in hand to ascertain the most: economical 
conditions under which cells of différent types should be worked. 
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I3.—CELL-TESTING Rack, 


The wireless telegraph apparatus fitted in the room is shown in 
I4. Under the shelf seen in this photograph are five resistance 
frames which are used to control the generators on the machine bed. 
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Іп addition to the permanently joined up testing sets described 
above, there are a good many pieces of apparatus whose functions 


14.— WIRELESS TELEGRAPH APPARATUS. 


are of a more miscellaneous character, and which are therefore kept 
available for use in any part of the room. Among these may be 
mentioned ammeters and volt-meters for both direct and alternating 
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current, two Kelvin current balances for accurate measurements of 
fairly large currents, either direct or alternating (one is visible in 13), 
a very sensitive Dolezalek electrometer, and a Kelvin карр cellular 
electrostatic volt-meter. 

For delicate weighings a sensitive chemical balance is provided, 
anda high power binocular microscope is available. for any investi- 
gations in which its use may be necessary. | 

In addition to the main experimenting room which has been 
described, a smaller room is set apart exclusively for telephonic 
research work. А “300 pair” cable extends from this room to the 
Trunk Exchange half a mile away, and by means of suitable switches 
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15. —STANDARD TELEPHONE APPARATUS WITH SWITCHBOARD ARRANGED FOR 
SWITCHING IN OR OUT LENGTHS OF STANDARD CABLE. 


any length from one to 150 miles of twin conductor in multiples of 
one mile may be joined up. The cable is very approximately of the 
“standard cable " type, and by its means measurements of telephonic 
apparatus and circuits are carried out. 

The standard telephone apparatus with which comparisons are 
made has been, so to speak, dissected, and each part connected to 
separate terminals. By this means any portion of a telephone set 
which may be submitted for examination can be compared with the 
corresponding portion of the standard set merely by turning a switch, 
which substitutes the portion under test for the corresponding 
portion of the standard apparatus, while every other part of the 
apparatus is kept unchanged. 
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' The switchboard controlling the standard cable and the tele- 
phone testing table are shown in 15. 

Although the foregoing description of the experimenting room 
has been perforce somewhat superficial, it will be seen that the 
Research Department of the Engineer-in-Chief's Office is now much 
better equipped than was formerly the case for the important work 
of investigating and reporting upon the efficiency of plant, of which 
the capital value now runs into huge figures. 
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Mr. С. C. УүгЕ, ӛтлғе ENGINEER, 
CONTROLLING EXPERIMENT Room. 
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ELECTROSTATIC CHARGING OF TELEGRAPH 
WIRES BY LOCOMOTIVES. 


By R. W. WEIGHTMAN, 
Engineer-in-Chief, Natal. 


THE Natal Telegraph Engineering Branch are engaged in the 
investigation of an occurrence of electrostatic phenomena, which, if 
not unique, is, I am inclined to think, quite exceptional, even in this 
` country where extraordinary atmospheric electrical effects are not 
unusual, and an account of it will perhaps prove of interest. 

At Dell, a railway-crossing station on the Natal-Transvaal main 
line of railway, it became necessary recently, owing to additional 
siding accommodation being required, to shift the telegraph line from 
the west to the east side of the railway, and to do so without inter- 
rupting communication it was decided to erect an entirely new 
section of line on the east side. 

The section of telegraph line concerned is 600 yards in length. 
Double groove insulators were brought into use on the poles, the 
old wires going through on the one groove and the new wires being 
terminated on the other. The new wires were therefore “dis” at 
the ends of the section until the time arrived for them to be brought 
into use and the old wires cut away. 

While the new wires were being pulled up and bound to the 
insulators very violent electric shocks were received by the workm en, 
and so severe were these at times that two or three of the men 
narrowly escaped falling from the poles. In one instance the 
foreman only saved himself by grasping a rope attached to the top 
of the pole and sliding to the ground by this means. 

The cause of the shocks was a complete puzzle to the foreman, 
and he repeatedly examined the wires at the terminal poles, but 
always found them in order and clear of the working wires. Owing, 
however, to the shocks being most severe when certain trains passed 
through the station, he eventually coupled the occurrence of the dis- 
charges with the presence of the trains, and during the final stages of 
the work it became the rule for all hands engaged on the wires to 
suspend operations while trains were in the vicinity, both up and 
down trains being regarded as being equally effective in producing 
the shocks. On completing the new line it was brought into use and 
the old line taken down, and it was only on the return of the work- 
ing party to headquarters that the circumstances were reported. 

As the workmen laid much stress upon the severity of the shocks, 
and as it appeared clear that they were of a character such as had 
not been previously experienced in Natal it was decided to as nearly as 
possible reproduce the conditions under which the discharges were 
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observed, and with this object a temporary cable was brought’ into 
use, thus again completely disconnecting the wires and leaving them 
perfectly insulated between these points. А single insulated wire 
was taken into the new station building from each of the twelve line 
wires, and observations were made by means of a gold leaf electro- 
scope, a telephone receiver which was kept connected to a telephone 
twisted metallic 'circuit —wires 4 and 7—a quadrant electrostatic 
voltineter with aluminium needle, and a pair of sparking needles, 
which Mr. Vyvyan, of Marconi's Wireless Telegraph Company, who 
happened to be in Maritzburg at the time, kindly lent for the purpose. 
These needles were fitted on a suitable ebonite base, one being fixed 
and the other adjustable by means of a small micrometer screw. 
Another piece of apparatus used consisted of six polished brass balls, 
each one inch in diameter, fixed in line one inch apart on a strip 
of ebonite, with a brass tube, also one inch in diameter, pivoted in 
front of the balls, and so adjustable by means of a micrometer screw 
that an air gap of uniform length between the tube, which was 
earthed, and all the balls, could be maintained. 

The first train that entered the insulated section after the testing 
instruments were joined up was a long goods-train travelling North, 
and it ran into the station down the т in 3o gradient at the 
Highlands end of the yard on its brakes, and with hardly any steam 
or smoke issuing from the engine. It created no effect whatever on 
the instruments. 

Before dealing with the subsequent observations pude it 18 
desirable that there should be a clear comprehension of the peculiar 
physical features of the locality, and of the unusual conditions under 
which the railway traffic is worked. Dell is one of a number of 
crossing stations which have been established between Estcourt and 
Highlands, mainly for the purpose of facilitating the running of 
heavy coal trains between these stations on.their way to the coast. 
The distance between these places is 153 miles, and the difference 
in altitude 1121 ft. Dell is 5035 ft. above sea-level, and the 
normal barometric reading is about 26 in. The section is re- 
garded as the heaviest on the Natal Main Line of Railway, the 

ruling gradient being т in 30 up from Estcourt, and trains are 
usually assisted by one of two powerful locomotives—termed 
“banking engines" or “ bankers.” Тһе coal trains, comprising 
twelve or more heavy iron trucks, are always so assisted, the 
disposition of the engines being as.shown in the photograph— 
one in front, one.in the middle of the train, and one at the rear. 
The approach to the station yard from the Estcourt side is up 
a I in 30 gradient. The yard between the grade-posts—a distance 
of 288 yds.—is level, and from the south end of the level section 
there is another І іп 30 up-gradient, which: continues for nearly 
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a mile in the direction of Highlands. Only such trains as have 
to cross others are stopped at Dell, and those travelling from 
the Estcourt side that are not required to stop usually enter the 
yard slowly, although under full steam, owing to the steep up- 
gradient, but immediately they reach the level portion of the track 
they dash along with tremendous force, under the same pressure 
of steam, in order to attain all the impetus possible before 
reaching the т in 30 up-gradient at the south end of the yard, the 
disturbance in the atmosphere as the dense smoke and exhaust 
steam are ejected from the funnels of the engines being of a most 
violent character. 

The engines employed are of different types, and, on the heaviest 
of the trains—about 600 tons gross weight—that pass through this 
section, the three engines are usually capable of developing respec- 
tively the horse-power shown below, under the conditions illustrated 
by the photographs, viz. : 

I Hendrie “ B " engine, approximate horse-power 850 
I Reid - 5 5: 680 
1 Dubs $5 5 5 520 

At this season of the year (winter) there is practically perpetual 
sunshine during the daytime, but, owing to the high altitude, the 
thermometer does not rise above 60? F., and the atmosphere is 
extremely dry. When the sun sets the temperature quickly falls, 
until by about midnight freezing-point is reached; soon after sunset 
moisture is noticeable in the atmosphere, and this quickly condenses 
on objects that have chilled rapidly, such as iron, stone, etc. 

The poles and arms in use are of tubular iron, the poles being 
24 ft. in length, and planted to a depth of 3 ft. 6 in. There are 
three four-wire arms on each pole. The insulators are Buller's white 
porcelain P.O. pattern, large size. The wires are all copper, and 
comprise eight 150 lb. per mile (Nos. r, 2, 5, 6, 9, 10, 11, 12) and 
four 200 lb. per mile (Nos. 3, 4, 7, 8). 

The wires run practically parallel with the railway track, the 
average distance at a right angle from the centre of the track to the 
centre of the pole-line on the insulated section being 42 ft. The 
wires I, 5, and 9 are nearest to the track. At the south end of 
the railway yard the wires cross the track diagonally. 

The second train that came under observation was a heavy coal 
train of the character already described. It was drawn by three 
engines, and travelling south. The wires were joined up as follows: 
One to each of the six balls, one to the voltmeter, one to the spark- 
ing needles, one to the electroscope, two to the telephone receiver, 
and one not connected. 

The first engine was just inside the insulated section when the 
leaves of the electroscope began to diverge ; then, as the whole of the 
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train entered the section with gradually increasing speed the electro- 
static voltmeter needle began to deflect, and presently, when the train 
was on the level, and the three engines working at full pressure and 
ejecting smoke and steam with tremendous force, the voltmeter was 
fully deflected, and sparks were given off at several of the balls— 
although not all—and at the sparking needles, and this sparking 
continued and remained at a maximum until the last engine passed 
underneath the wires at the south end of the insulated section, when, 
with a final full-length spark, the strong effects quickly subsided, 
leaving only a small and diminishing charge on the wires, which in 
a few seconds appeared to be entirely dissipated. 

The duration of the phenomena was not longer than about two 
minutes, and there was, therefore, no time to change the positions of 
the wires and make comparative tests of the different wires while the 
one train was on the section. Each wire was, however, tested in 
turn on the needles under conditions as nearly alike as could be 
judged—although no two cases were exactly alike—and the maximum 
results are given in the accompanying table, the value of the spark- 
length in each case in kilo-volts being that laid down by the Marconi 
Company for sparks from needles of the kind used. The longest 
spark, it will be seen, was obtained from the wires nearest the rail- 
way, viz. I, 5, and 9, and the next longest from wires 2 and 6, and 
from 10, 11, and 12 on the bottom arm. The wires nearest the 
train obviously collected the greater part of the electricity produced, 
and acted as a screen for the other wires. This was proved by 
repeated experiment on the balls where, with wires, say I, 2, 4, 5, 
6, and g connected, Nos. 1, 5, and 9 would always, under similar 
conditions, give the same full-length spark, while the other wires 
would not give greater lengths than those quoted in the table. The 
charges on the wires were always found to be positive. 

In the many observations made it was noticed that trains travel- 
ling north—like the goods train running in that direction already 
referred to—only produced charges on the wires, and these were 
very slight indeed, when the engine had to start from the station 
yard and run, under steam, for some distance parallel with the wires. 

Similarly, a train travelling south without stopping, drawn by 
one engine, only produced а inch length spark on a wire on which 
а ё inch spark was produced by a train with three engines оп it, 
under similar conditions, and at about the same time of day. The 
single engine produced no effect on the voltmeter. 

A train travelling south with two engines on И, under similar 
conditions to the foregoing, produced longer sparks than the single 
engine, but much shorter sparks than the three engines. 

Again, if a coal train travelling south with three engines on it had 
to be shunted for the purpose of crossing another train, its effects on 
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the testing instruments would quickly subside when it came to a 
standstill, and the effects would not be so marked or reach the 
maximum strength of those produced by a similar train passing 
through without stopping until a considerable speed had been 
attained, or, what was of real value in this case, until a very con- 
siderable disturbance of the atmosphere had taken place. 

In the late evening and during the night, when the temperature 
was below freezing-point, it was noticed that the charges were very 
weak as compared with those during the daytime. With No. 12 
wire on the needles there was no effect whatever, and Nos. 5 and 9 
on the balls gave only slight sparks instead of the 2 in. sparks they 
always gave during the daytime. The electroscope, which during 
the day had been fully and strongly deflected, now merelv pulsated 
slightly with the beats of the engines. 

Again at sunrise, and with the temperature still at freezing-point, 
the effects were very slight. Хо. 9 on the needles gave a іп. spark 
just as the train left the insulated section, instead of the 3 1n. spark 
of the daytime. No. 1 on the voltmeter simultaneously gave one 
kick, and the electroscope was only slightly affected. The other 
wires on the balls did not spark, and gave off only a faint brush when 
each ball was touched with the earth wire. The spark and the kick 
on the voltmeter in this case seemed to coincide with the passing of 
the train under the wires at the south end of the section, and sugges- 
ted that at this point the effects were at their maximum. This was 
the case in many other observations, although the maximum effects 
at this point in the majority of tests during the day were not greater 
than were obtained when the train was some distance further back, 
say in the position shown on the plan. 

As the weather was fine during the time the observations were 
made there was no opportunity of testing during wet or misty 
weather, but tests taken during the early evening, when there was a 
good deal of moisture in the atmosphere, resulted in very short sparks 
being obtained from wires which during the daytime had given off 
maximum length sparks. 

With one of the wires extended north to Estcourt, a distance of 
twelve miles, the spark was at once reduced from 3 in. to зу in. and 
with it also extended south a similar distance, the charge had so 
spread itself out over the increased length of conductor that only 
the faintest spark was obtainable. 

With all the wires bunched, with the exception of No. т, which 
was on the sparking needles, and which on this occasion gave a 2 in. 
spark, a spark of only 4 in. was received. Най certain of the wires 
been taken separately no doubt maximum length sparks would have 
been obtained from them as from No. 1. The bunching apparently 
had the same effect as the extending of the wire in the foregoing 
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tests, and the spark, although much thicker and of greater quantity, 
was equivalent probably to the mean potential of all the wires 
connected at the time. | 

When the wires were put “through” and in normal working 
order absolutely no effects whatever of a static nature could be 
obtained from them. | 

With the passing of the first heavy train south through the 
insulated section the mystery of the extraordinary charges was 
solved : the violent emission of electrified steam and vapour through 
the funnels of the engines had caused an electrification of the 
atmosphere in the neighbourhood of the disturbance; the potential 
of the wires in the field of the electrified atmosphere was raised, and 
the discharges to earth across the bodies of the workmen in the 
first instance and later through our testing instruments were a 
natural result. An empty kerosene tin 14 in. long by 93 in. square 
was supported on a rod properly insulated from the earth and the 
electroscope was connected to the tin. Asa train with three engines 
on it passed the tin and electroscope were gradually moved back 
from the track, the electroscope being repeatedly discharged by 
hand, and it continued to be re-charged until a distance of 120 feet 
from the track was reached, when its leaves were still slightly 
deflected. The charge accumulated on the tin was, it was thought, 
due to an electrification of the atmosphere and not to moisture in a 
state of electrification, and had a tin of larger surface area been 
available the effects would no doubt have been observable at a 
greater distance. 

Again, the tin was supported insulated as before over the safety 
valve of an engine standing in the station yard from which a con- 
siderable volume of steam was issuing, but its pressure appeared to 
be lost as soon as it left the valve. From this there was no effect, 
but while the electroscope was being watched the engine whistle 
was blown and the leaves of the electroscope were immediately 
deflected violently. This experiment was repeated several times, 
always with the same results, and the conclusion was that the 
electrification was not due merely to the presence of the steam, 
although in great volume, but to the friction set up by the rupture 
of the atmosphere which resulted when the steam was emitted under 
high pressure. 

In the uplands of the Transvaal, where the atmosphere is 
peculiarly dry and rarefied, it is known that winds sweeping over 
country through which large-gauge bare wires are being erected, for 
lighting and power purposes, will occasionally set up high potential 
charges in such wires. Such phenomena are no doubt of the 
frictional order, and are analogous to those produced by the old- 
time experiment of the blast from a bellows producing a charge in 
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the electroscope, but between these and the phenomena I have 
described there are points of difference. A closer analogy may 
perhaps be found in the hydro-electric machine, as in this case the 
partial condensation of the steam was regarded as essential to the 
production of electricity, the electricity being assumed to be due to 
the friction between the drops of water and the sides of the nozzles 
through which the steam was forced. 

I am indebted to Mr. S. S. Watkinson, official photographer to 
the Natal Government Railway Department, for the photograph. 


Table of Spark-Lengths with Values іп Kilo-volts. 


From tables supplied with the Standard Needles by Mr. Vyvyan, of Marconi's Wireless 
Telegraph Company. 
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NOoTE.— Wires І, 5 and 9 were nearest the railway. 


A RECORD BREAKDOWN. 
By T. B. Јонмѕом, A.I.E.E., 


Assistant Superintending Engineer, Newcastle-on-Tyne. 


ALTHOUGH there have been more severe storms, there has never 
before been one which occasioned so much damage in the northern 
district as that which raged from the 28th to the 3oth of January 
last. 

For about a week there had been severe frost with a good deal of 
snow, but as this snow was dry and crisp it did not adhere to the 
wires, and beyond occasional breakages no harm was done. On the 
evening of January 27th, however, the temperature rose, and heavy 
showers of sleet began to fall. These, accompanied by gusty winds, 
which veered rapidly between the N.E. and the N.W., continued 
during the next two days. The snow during the dates in question 
was at the temperature most suitable for clinging to the wires, and 
heavy and light wires alike were coated with ice and snow to a 
diameter of between two and three inches. Pieces of ice taken from 
100 lb. wires were found to measure over two inches in diameter, and 
to weigh 12 oz. per foot. This would give a weight in a 66 yard 
span of about 14 cwt. per wire, or 3 tons in a span of 45 wires. 
Many of the wires were noticed to be much thicker than in these 
cases. 

On January 28th damage of a serious character was reported 
from various parts of the district. On this day attempts were made 
to put up some broken poles and wires, but it was found quite 
impossible to do so on account of the high winds and blinding sleet, 
and little could be done on this and the following day, except to 
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cover the lines and get reports showing the damage. The early 
reports showed the damage to be so considerable that a large number 
of men who had recently been discharged owing to slackness were 
written for, and it is pleasing to note that, in spite of the extreme 
weather conditions which prevailed, and that only temporary work 
could be offered, the great bulk of the men turned out promptly and 
rendered excellent assistance. 

On Saturday, the 29th, it was realised that the excessive damage 
was confined within an area bounded, roughly, by Morpeth and 
Belsay on the north, Darlington on the south, and Hexham and 


NortH Main LinE—NewCaASTLE-JEDEURGH SECTION. DAMAGE# AT BELSAY. 
Хоте HEAVY OAK ARM ох H-POLE PULLED ASUNDER. 


Bishop Auckland on the west. North and west of these limits there 
were more severe snowstorms, but the snow fell at a slightly lower 
temperature and did not adhere to the wires. The lines along the 
sea-coast escaped serious damage, and it is clear that the destruction 
was due far more to the temperature at which the snow fell than to 
excessive exposure or high winds. 

The Carlisle section escaped entirely, and the gangs there were at 
once sent to the eastern side of the district. The Superintending 
Engineers at Birmingham and Leeds respectively were also asked 
for assistance, and the response in each case was so prompt that on 
the evening of the same day two gangs arrived from each of those 


places. 
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As illustrative of the difficulties which prevailed in covering the 
lines, it may be mentioned that repeated efforts were made on 
Saturday and Sunday to get over the lines to Castleside, Alnwick, 
and Otterburn respectively, and in every case the men were stopped 
by drifts of snow varying in depth from 8 to ж ft. The lineman at 
Otterburn endeavoured on Friday to go south to Belsay, and after 
being compelled to abandon his conveyance on the roadside he 
managed to make his way on horseback to a neighbouring farm- 
house, where he was kept a prisoner until the operations of snow- 
ploughs released him on Sunday afternoon. 

The destruction on the main lines radiating from Newcastle can 
scarcely be realised. On the Jedburgh line between Newcastle and 
Ponteland (six miles) ten new 40 ft. stout creo. poles were broken, 
while others were uprooted and 120 deflected so seriously as to 
involve the breakage of the wires. Between Newcastle and Sunder- 
land (twelve miles) seventeen poles were snapped, and on some of the 
wagonways (where the ground is very loose) numerous poles were 
completely uprooted. In other cases where the poles stood the strain, 
the light wires (70 and тоо lb.) were broken in a wholesale manner, 
and hung in grotesque fashion on such of the heavier wires as remained 
in position. ** Н” poles were deflected in some instances, but not one 
was either broken or uprooted. According to the ‘ Newcastle Daily 
Chronicle’ the National Telephone Company had approximately 
1000 subscribers! circuits stopped in Newcastle alone. 

It may be of interest to learn that the storm cost the Tramways 
Committee of the Newcastle Corporation about £400, the tramway 
tracks in Newcastle being cleared by means of ten electric ploughs. 
On the railway line from Morpeth to Reedsmouth Junction a 
passenger train, a goods train, and a snow-plough were all hope- 
lessly embedded for two days. An equally unfortunate experience 
befell passengers on the line from Consett to Darlington, where the 
train leaving Blackhill at 6 p.m. on Friday reached Darlington after 
6 p.m. on Sunday. In it there were eighteen passengers, who, with 
the driver, fireman, and guard, were kept imprisoned for forty-nine 
hours at a place appropriately named ** Cold Rowley." 

For a short period on Saturday, January 29th, Newcastle was 
nearly isolated, and Sunderland was entirely cut off but for a single 
wire to Seaham Harbour. The Newcastle-Sunderland cable, how- 
ever, though not fully completed, was so far complete that numerous 
circuits between Newcastle and Sunderland were speedily opened by 
its, means, supplemented by aérial cables, and the use of additional 
wires in the Newcastle-Stockton cable enabled telegraphic commu- 
nication to be opened up with the rest of the country. By various 
circuit arrangements, particularly by placing Wheatstones on 
sounder circuits, the telegraphic communication with large offices 
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soon became general, and on Monday morning there was communi- 
cation with most of the chief centres, to which places the traffic was 
carried on with but little delay. 

The telephone service to other districts also depended upon the 
cable from Newcastle to Stockton and Middlesboro’, from which 
places various centres could be reached. Some circuit arrangements 
made during this time seem somewhat curious from a geographical 
point of view. Calls from Newcastle to Aberdeen were passed vid 
Middlesborough, Leeds, and the West Coast, while Belsay and 
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Morpeth—only fifteen miles north of Newcastle—were given commu- 
nication with that centre vid Edinburgh and Glasgow. Bishop 
Auckland, on the other hand, found an outlet for both trunk and 
telegraph traffic by means of a trunk circuit temporarily terminated 
at Doncaster. At Bishop Auckland, it may be mentioned here, 
the National Company’s exchange standard was destroyed, and not 
one single subscriber’s circuit remained working. 

Every effort was made to open up the main lines without delay, 
the lines being scheduled in the order of importance, and the men 
concentrated on these in turn. For the most part 60 lb. G.I. and 
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light bronze or copper wires were put up temporarily, and these 
were supplemented by aérial cables in the worst sections. On the 
Ponteland Road, for instance, no 
less than six miles of cable were 
used in consecutive lengths. | 

"The Northern. District is 
exceptional: in the length and 
number: of important: private 
Wires and exchange circuits con- 
necting Newcastle with various 
parts of the coalfields. The 
breakdown came at a critical 
time. The introduction of the 
Eight Hours Act on January 

Ist was attended by consider- 
able unrest, which resulted in 
numerous strikes in Northum- 
berland and Durham. Disturb- 
ances had already occurred, in 
one of which a manager's house 
was wrecked, while in another 
the telephone poles were taken 
down in order to delay messages 
LonDON-GLASGOW TRUNK Ілме. H-POLES for the police, and it was under- 
DEFLECTED BETWEEN PENRITH AND SHar. stood that the military in the 

Newcastle Barracks had been 
ordered to hold themselves in readiness for any emergency. It was 
therefore particularly necessary to restore communication with the 
different parts of the coalfields at the earliest possible moment, and 
most strenuous efforts were put forward in order to do this. 

One colliery company placed its engines at the disposal of the 
Department for the carriage of men and materials for the repair of 
the important lines running along the colliery wagonways, and some 
of the Department's officers are stated to have become quite expert 
in the starting and stopping of trains, while it is rumoured that one 
particular engine has since been known as the “Р. О. special." Іп 
two cases where long colliery circuits could not be got through to 
Newcastle for some days they were temporarily connected to 
Bishop Auckland and Durham respectively, from which offices they 
could share the trunk service. It may be mentioned here that 
several letters have been received expressing appreciation of the 
Department's efforts at this time. 

The conditions under which the men had to work were of the 
most trying character. High winds, showers of sleet and deep 
deposits of snow, rapidly turning into slush made a very undesirable 
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combination. . There were other discouraging circumstances which 
tended to delay the opening up of circuits. For instance, in 
numerous cases it was’ found that slightly deflected poles were 
dropped to a much greater extent in a few days’ time when ‘the 
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Хоктн Main Line—NEWCASTLE-JEDBURGH SECTION. WHOLESALE DESTRUCTION 
AT KENTON, NEAR NEWCASTLE, 


rapid thaw caused the ground to become water-logged. This pro- 
duced further contacts, and made it necessary for men to go through 
the lines again. On one line, which was believed to have been 
repaired throughout, but which the test clerk still reported faulty, it 
was found after a further search that a coil of broken wire (from a 
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neighbouring line) had been thrown over our wires. . In another 
case light temporary wires were seen to be swung by a number of 
crows into contact with the adjacent heavy wires. Fuses exist toa 
somewhat unusual extent in the neighbourhood of Tyneside, and 
large numbers of these were blown. At Gosforth in particular, 
where the Department’s wires, the National Telephone Company’s 
wires, and the tramway trolley wires were inextricably mixed, there 
was a fine display of fireworks, which had to be ended by cutting off 
the electric power. | 

There were, however, some elements of humour. For instance, 
after the thaw set in considerable entertainment was found by 
youngsters in watching unsus- 
pecting passers-by walking under 
the wires and receiving deposits 
of half-melted snow or ice. In one 
' case a passer-by had his umbrella 
damaged, and instead of offering 
up thanks for the saving of his 
head, he claimed the value of the 
damaged umbrella. 

As showing the spirit which 
prevailed, it may be mentioned 
that at Otterburn there lives a 
retired lineman, who, after being 
in charge of a long section of the 
main line to Scotland for over 
thirty years, retired under the age 
limit a few years ago. The sight 
of the storm evidently acted upon 
the veteran in the same manner 
as the smell of powder affects an old 
war-horse, and when the engineer 
penetrated as far as Otterburn he 


Ex-LINEMAN SACKER, OF OTTERRURN, 
found that Mr. Sacker had turned NOR сын лк бык NATE 


out with his own tools, and was GENTLEMEN —WHO, ON THE OCCASION 
busily engaged іп clearing the line. е? 19 тра ш E Жы 

There are also rumours to the НЕ HAD CARED FOR FOR THIRTY YEARS. 
effect that the Superintending En- 
gineer, while inspecting in a motor-car, and finding his way stopped 
by snow, not merely directed operations, but wielded the shovel in 
such an effectual manner that the car was soon released. 

The temporary repairs were scarcely complete—in fact, the 
Newcastle-Sunderland lines (which were replaced by cable) were not 
even temporarily repaired—when оп: February 17th, 18th, and 
19th the district, in common with the rest of the country, was 
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swept by violent westerly gales. These were, fortunately, not accom- 
panied by snow, and the damage was not nearly so great as that 
caused by the sleet storms of January 28th,etc. In the Carlisle section, 
however, 54 “ Н” poles were blown over to a serious extent, and about 
260 others were slightly deflected. On the eastern side of the district 
there were more poles deflected, contacts were numerous, and for 
three or four days the lines had to be constantly patrolled, as the 
contacts could scarcely be cleared before fresh cases appeared. 

The Leeds gangs returned home on February 19th, and those 
from Birmingham on February 26th. The promptitude with which 
these men were despatched and the excellent work done by them 
while in this district were highly appreciated. 

The following schedule shows approximately the damage done by 
the storm : 


Poles broken : | 61 
““ H” poles seriously deflected . ; 54 
“Н” poles slightly deflected . . 270 
Single poles seriously deflected . . IOIO 
Single poles slightly deflected  . . 1800 
Arms broken | . 163 
Stays broken d Е | : . 247 
Strut broken А à В д : I 
Wire to Бе renewed . | А . 2100 miles 


Wire to be regulated . ; : . 3600 ,, 

It is a pleasure to record that the Sectional Engineers’ staffs, the 
Superintending Engineer’s clerical force, and the Stores staff gave 
loyal and unstinted service during the period of stress. 

The Northern District is fortunate in possessing a number of 
capable amateur photographers, and the admirable illustrations 
which are shown have been kindly supplied by Messrs. Kitchen, 
Ray, Scott, and Sutton. 


Lonpon-GLascow TRUNK LINE BETWEEN PENRITH AND SHAP, 
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COTTON ON AERIAL WIRES. 
Ву Е. W. ВЕЗТ. 


READERS out of Lancashire will doubtless be puzzled to account 
for the appearance of the wires shown in the accompanying photo- 
graph. 

The accumulation on the wires represents cotton-fluff which has 
been blown from the adjacent towers оп а cotton-spinning mill. In 
the process of freeing the raw cotton from dirt and impurities strong 
currents of air are forced through the loosened bales of cotton which 


COTTON ACCUMULATIONS ON AERIAL WIRES. 


are held ina machine. The heavier rubbish falls to the floor of the 
‘blowing " room, while the lighter particles of dirt, together with 
stray pieces of cotton-fluff, are forced by the draught up the tower 
and ejected into the outer air. 

As shown in the photo, a portion of the fluff has become caught 
in the wires passing the mill, and these accumulations at times 
become so great as to completely bridge the neighbouring wires, 
giving rise in wet weather to partial contacts. 
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А YEAR’S TELEPHONE PROGRESS IN LONDON. 


IT is a well-known phenomenon of political and other life that 
careful manipulation of figures will prove anything. Somebody once 
referred to terminological inexactitudes in the ascending order of 
lies, superlative lies, and statistics. The observation is cynical, but 
the underlying truth is evident. Statistics can be made to serve 
very useful purposes, but they frequently give rise to widely divergent 
deductions. A candidate at an election will find himself in a minority, 
and in some mysterious way will claim that the figures really show 
that he represents the will of the electorate. Parties can be shown 
to be doing well or otherwise at a general election according to 
the choice of a previous general election with which to compare 
the results. Similarly, trade statistics for almost any given year 
can be made to show national prosperity or the reverse. Every- 
thing depends upon the opinions of the person making the deduc- 
tions, and on a judicious selection as regards a previous period for 
comparison. The figures in no case are wrong; they are used 
wrongly, they are compared wrongly, and misleading deductions 
follow as a matter of course. 

It is hoped that these remarks will not tend to make any reader 
of this article—the annual review of telephone progress in London— 
view with undue suspicion, or, indeed, with any degree of suspicion 
whatever, the figures which will subsequently be presented to him and 
the comparisons which will necessarily have to be made with previous 
periods. Such doubt can, indeed, only arise ingthe minds of the 
unduly critical and suspicious. The average reader of this JOURNAL, 
who belongs neither to the one nor to the other class, will, of course, 
perceive that the objects of the preliminary paragraph were (1) to 
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indicate that the writer appreciates the frequency with which 
erroneous deductions are made, and (2) to assure the reader that the 
masses of figures which must necessarily be examined in any review 
of London’s telephones will be carefully and reasonably treated. 


Table showing Increases of Lines and Stations on Post Office London 
Telephone Service during 1909. 


Direct Lines. STATIONS. 
Exch ae Increase abs Increase 
кане, working on шй роот over 1908 
Barnet . i 212 . 116 ы 234  . 131 
Central . i . 14615 . 542 ; 23725 . 1614 
City f қ . 1924 = 417 2944 . 819 
Central and City 
combined . . 16539 . 959 : 26669 . 2433 
Chiswick ; 879 . 80 ; 991 . 86 
Croydon ; : 685 . 68 752 . 77 
Ealing . | | 757 . 107 840 . IIO 
Epsom . : r 199 . 29 : 217 > 30 
Esher . : III . 16 i 119 . 18 
Finchley j 438 . 282 ; 475  . 300 
Hampstead . . 3673 . 448 | 4325  . 534 
Harrow . : 289 . 67 ; 340 . 76 
Hornsey. : ; 032 . 251 1022 . 283 
Hounslow  . 143: 3 22 : 166 . 24 
Kingston ; 959 . 112 1128 . 147 
Malden . Z3 =. 22 27 s 23 
Mayfair . . 4342 . 481 5949 . 710 
Mitcham ' ; 56 . 16 ZL сз 24 
Official Switch 209 . 22 ' 319 . 23 
Purley . А 53 а 53 56 . 56 
Putney . ; . III4 . 99 I287 . 122 
Richmond . 856 . 58 ; 986 . IIj 
Southall . ; ч 35 y I4 | 4L = 18 
Sutton . : 523 . 107 559 . 116 
Treasury ; ; 156 . 5 225 . 19 
Trunk . ; à 96 decrease 2 I20 decrease 5 
Victoria . . 3065 . 330 қ 5990 . Іо 
Wembley . | 76. I7 ; 107 . 2I 
Western ; . 4072 . 570 ; 5531 . 762 
Willesden қ 528 . 178 А 5602 . 187 
Wimbledon . : 832 . 114 : 927  . I2I 
Total . . 42735 4671 бооді 7669 
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first group of figures to be presented is that showing the 
‘of subscribers’ exchange lines and stations existing at the 
f 1909. The figures are, first of all, compared with corre- 
ig figures for the preceding year, 1908. 
nll be seen that the total increase over 1908 in the number of 
; was 7669. This is a progressive increase, for the increase 
8 over the total stations for 1907 was 5831. Comparing the 
reases, the Department has done 31 per cent. better than it 
1008. At first sight this seems excellent progress. It is 
y so good as it looks. The reason is that, in adopting the 
nethod of comparing one year with its predecessor, we have 
'ed the figures under review with a bad trade year, a year in 


general depression reacted on London's telephones and caused . 


ening in the rate of progress. If we go back to 1907 we find 
e rate of increase was greater than that of the year under 

1907 was, however, a good year from a telephone point of 
s over 7800 telephones were added to the Post Office system 
don. Nearly the same number was added last year, but as 
al number of stations with which 1907 started was less than 
al number with which 1909 started, the percentage-rate of 
e was somewhat less. The general conclusion is, that last 
results, although not up to the standard of the best years in 
n's telephone history, were not unsatisfactory. They may, 
АҒ consideration is paid to the general trade depression which 
during the earlier part of the year—to which reference will 
le later—be regarded with some degree of positive satis- 


vlance at the figures of individual exchanges reveals good 
is on the part of most of the exchanges and excellent progress 
part of some. The progress of the larger exchanges was 
without being anything more; that of some of the smaller 
edium-sized exchanges was proportionately much more rapid. 
entral and City Exchanges, which serve the same area, show 
ined increase of 2433, as compared with an increase of 1773 
3 and 2601 in 1007. Hampstead, Mayfair and Western have 
roved appreciably on their rate of progression in 1908, which 
es increases of 485, 532 and 555 respectfully, as compared 
34, 710 and 762 for the year under review. The remaining 
xchange, Victoria, shows an increase of 1110 as compared 
20 in I908. 
ong the smaller exchanges, Finchley—which moved тоо per 
uicker than in 1908 when the increase was 152— Kingston, 
ond, Sutton and Wimbledon are forging ahead more persis- 
han before. Hornsey, with an increase which does not reach 
8 increase, is disappointing. Purley has started well; it will 
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become one of the Department's most profitable districts. Willesden 
is also thriving, and will probably show even better results when the 
new exchange in Harlesden Road is open. | 

During 1909 the National Telephone Co. increased to a slightly 
greater extent than the Department. 

Proportionately the Department’s progress was, however, more 
rapid. Taking the relative positions at the end of 1908 and com- 
paring the increases during Igog, it appears that the Post Office 
made faster progress than the Company by about 6 per cent. 

Some 6 per cent. of the Department’s telephones were given up 
during the year. This is, in proportion to the total lines, slightly 
less than the figures for 1908. As was the case last year, trade de- 
pression was the cause in the great majority of cases. The following 
are the figures, which are compared with those for 1908—a fair сот- | 
parison in this case: 


(1) (2) (3) (4) (5) (6) (7) 
Vea .dDenthe Bank- Giving up Removed, Business Leaving Miscel- Total. 
ruptcies. business. unknown. Баа. area, — laneous. 


1909 . 105 . 115 . 170. 395 . 806 . 572 . 470. 2723 
1008. 68 . 226 . 188 . 576 . 788 . 308 . 450. 2544 


Ц is generally admitted that the depression of 1908 extended 
over the earlier part of 1909, and this view is strengthened by Board 
of Trade figures recently published, which showa very marked differ- 
ence indeed between the exports and imports for January and 
February of this year and those for the corresponding months of 
1909. There was a distinct revival later in the year, but it came too 
late to reduce very materially the cases where subscribers relinquished 
their telephones. 

The “ Bankruptcies,” * Giving up business," and “ Business 
bad ” cases are mostly cases of discontinuance through trade depres- 
sion. A number of the cases under (6) are no doubt due to the same 
cause, and probably a proportion of those under the heading *' Mis- 
cellaneous.” The subscriber who leaves his address suddenly with- 
out mentioning the matter beforehand (4) 1s probably also not being 
overwhelmed with business orders. 

The number of removals carried out by the Department for sub- 
scribers during the year was large—larger than in any previous year. 
Here are the figures, together with that for each of the four preced- 


ing years: 
1905 : | 1 ; : ; 2591 
1906 . ; | i ; : 2 3372 
1907 E d | А А А 4036 
1908 : А ; i ; 4395 
1909 i ‘ : Е | i А 5458 


There must necessarily always be a considerable number of 
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removals in any large telephone system. With the increase in the 
stations year by year the number of removals will increase, but the 
percentage of removals to stations should ordinarily remain much 
about the same. This is the case with regard to the first four years 
shown above, but not with regard to the fifth. The figures work out 


as follows: 
Percentage of re- 


Stations. Removals. movals to stations. 
1905 30,919 2551 5°35 
1906 38,483 3372 5/2 
1007 46,355 4036 "y 
1908 52,422 4395 8°38 
1909 60,091 5458 9°08 


It has been suggested that it might be interesting to analyse 
removals in the same way as recoveries. Each removal could be 
classified according as the subscriber removed because he was doing 
well in business and wanted larger premises, or because he was 
doing badly in business and wanted to try his fortune elsewhere, or 
because the air of the neighbourhood did not agree with him, or 
because of one of a dozen other possible reasons for removal. It is 
possible that such analysis would be interesting. It is improbable 
that it would be profitable. And as no Post Office statistical record 
is taken save with some specific and useful object, it 1s hardly 
likely that the analysis will be attempted. In default of such 
classification of last year's removal figures we must be content with 
the general conclusion that the high number of removals in 1909 
was due to trade instability and restlessness. 

The Post Office subscriber used his telephone more last year 
than in 1908, he used it more in 1908 than in 1907, and he will use 
it more in тото than last year. With each year he becomes more 
and more addicted to the telephone habit. Like all habits difficult 
to shake off, the telephone habit begins insidiously. You are at first 
scarcely aware of its existence. It creeps on you. Every year the 
clutch tightens. The telephone is no longer a luxury, but a necessity. 

The following figures show how the telephone habit is increasing 
its hold on subscribers to the larger exchanges. The figures are 
from records taken in November, and they are compared with figures 
from records taken in the corresponding month of 1908. 


Average number of calls per line. 


1909. I 
Central 8:6 ; 7`2 
City 72 55 
Western 4°32 33 
Mayfair 5:5 4:8 
Victoria 6:2 93 
Hampstead . 35 372 
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An idea of the volume of traffic handled at the large exchanges 
will be obtained from the following table. It shows the total number 
of incoming and outgoing calls dealt with at each exchange during 
a day in November last, and the figures are compared with those for 


a day in November, 1908. 
Calls dealt with in one day. 


1909. 1905 
Central . : ' Е : 304,155 ; 253,320 
City е | | : ; 27,710 | 15,434 
Western . : | : 29,760 31,709 
Mayfair | 45,452 | 37,550 
Victoria | ; 38,696 30,183 
Hampstead . | г ; 31,404 : 28,218 


The review of the year would not be complete without some 
reference to the increased work thrown on the Department's 
engineers through the General Election, work which commenced 
with the provision of temporary circuits for electioneering purposes. 
In most cases, it is needless to say, the election lines were wanted 
in a hurry. When, for example, it was finally seen that there would 
be a contest in the division served by the the Department’s largest 
exchange, an urgent telephone request for a circuit was made on 
behalf of a well-known member of the Opposition. The line was 
completed on the day of the application. The following day a 
similar application was received on behalf of the Ministerial candi- 
date for the same constituency. That circuit was also completed on 
the day of application. The circuits provided, for use during the 
election only, included lines for six Conservative and Unionist associa- 
tions, four Liberal associations, one Tariff Reform league, one Liberal 
newspaper, and five private individuals (politics unknown). In addi- 
tion circuits were provided to a number of committee rooms. 

Reference to the large amount of additional operating work 
thrown on the London exchanges during the election in connection 
with the dissemination of results and to the special steps taken to 
cope with the pressure is, on the other hand, scarcely proper to this 
article as the election did not take place during the year under review. 
It is hoped to furnish information in this direction in the review of 
1910. 
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THE HOT WIRE TELEPHONE. 
By J. E. Tavron, A.M.I.E.E. 


THAT a fine filament of wire held taut between a diaphragm and 
a fixed point of support can be made to act asa telephonic receiver is 
no doubt fairly well known. A description of such an instrument is 
given by Preece and Maier in their work on * The Telephone. The 
fine wire is traversed by the speaking currents, which slightly heat it 
and cause linear expansions, which vary in accord with the voice 
vibrations. It is upon the rapidity with which the wire heats and 
cools again that the effect largely depends, and in the ordinary way 
the wire must be very thin to provide for this. There are also other 
factors, such as the co-efficient of expansion of the metal used and 
its specific heat. 

The operation of the instrument involves a principle common to 
a number of electrical appliances, such as the absolute electrometer, 
the Bell receiver, the polarised relay, and numerous other devices in 
which the use of an initial or “ priming" supply of the quantity 
which has to be squared in the equation representing the magnitude 
of the resulting efféct, will determine a greatly enhanced sensibility. 
The heating of a conductor by an electric current is proportional to 
C'R where С is the current and R the resistance. Evidently, then, 
the super-position of a small current increment on an already exist- 
ing steady current will determine an access of heat greater than that 
which would accrue if no “ priming" current existed; and equal 
increments of current on (a) a small priming current, (0) a large 
priming current will determine a much greater evolution of heat in 
the second case than in the first. 

With a view to certain special applications of this type of tele- 
phone receiver, the writer was led to make some tests to determine 
roughly how far it was possible to increase the sensibility by using 
a heavy priming current. Of several metals tried, fine wires of 
copper, diameter ‘003 in., and phosphor bronze suspension ribbon 
of slightly greater sectional area appeared to give the best results, 
and very marked increase of sensibility was obtained up to the fusing- 
point of the wires. Copper appears to lend itself well to the purpose, 
as it has a large co-efficient of expansion, and a considerable length 
of the wire can be used without introducing excessive resistance. 
The tests made were not by any means carried to finality, and the 
urther investigation of the subject offers an interesting field for 
the leisured experimenter. It was clearly shown, however, that 
the sensibility of this form of receiver could be made to approach 
that of the Bell receiver itself, and that with a heavy priming 
current, considerably stouter wires and strips could be made to give 
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clear articulation than was possible without a priming current. The 
mode of connection adopted was to include the hot wire and battery 
in the low resistance circuit of a telephone induction coil, the high 
resistance or secondary winding being connected in the line. No 
doubt the reason why stouter wires could be used was two-fold, viz.: 
(a) that a heavier priming current could be passed without fusing 
the wire; (b) that at high temperatures the cooling of the wire due 
to radiation and convection was much more rapidly effected than at 
low temperatures. The immersion of the wire in insulating liquids 
or dilute acids was also contemplated, but no experiments were made 
in this direction. 

The possibility of turning this appliance to useful account in 
telephonic measurements of circuits, such as comparisons with 
standard cable, is perhaps worth bearing in mind, as it affords a 
means of readily adjusting the R and L constants of the receiving 
system in such proportion or magnitude as will determine complete 
absorption of the received energy, and thus ensure that comparisons 
of cables or circuits are not vitiated by reactance of the receiver. 
To this end it would be better not to use an induction coil but to 
apply the priming E.M.F. through choking coils to the hot wire 
telephone, and add externally any inductance required to produce the 
completely absorbing condition aimed at in the receiving system. 


AUTOMATIC EXCHANGE AT MUNICH. 


THE telephone operator had hardly sprung into existence when 
the necessity for her services began to be contested by inventors, 
who, within three years after the invention of the telephone itself, 
proposed to provide each telephone user with means for establishing 
any desired connection himself without the aid ofany operator. For 
years the automatic telephone was considered an improbability by 
the great majority even of the most skilful telephone engineers, and 
at the present time it is not unusual to find articles in telephone 
journals in which the idea of the telephone operator being done away 
with is held up to ridicule. But events such as those which have 
been recently taking place in Munich are in themselves sufficient 
proof that the idea of banishing the telephone operator, from local 
exchanges at any rate, viz. exchanges in which the subscribers in 
one and the same city are inter-connected, is by no means Utopian. 
During last month a considerable number of the telephone sub- 
scribers of Schwabing, a suburb of Munich, were transferred from 
the old manually operated telephone exchange to a new automatic 
system. This system is, in the main, the one which bears the name 
of Strowger, who is one of the inventors who have developed a suc- 
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system, which has been installed in many towns in America. 
unich automatic telephone exchange system is arranged for a 
y of 100,000 subscribers, and comprises five distinct groups of 
tic switches, called line switches or pre-selectors, first selectors, 
selectors, third selectors, and connectors. The system is a 
battery one, т.е. there are no batteries in the subscribers’ 
ients, all the battery power being centralised in the Exchange. 
hole town is to be ultimately provided with an automatic 
апа the systems of other towns in Bavaria will, perhaps, also 
'erted to the automatic system. Several German firms are 
veloping automatic telephone systems.—* The Engineer.' 
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Ін SPECIAL CENTRAL BATTERY TELEGRAPH 
ARRANGEMENTS AT THE GENERAL ELECTION. 


By C. C. VYLE and E. V. SMART. 


DuRING the recent General Election, Central Battery working 
over very long distances was resorted to with great success. 
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I.— EMERGENCY WHEATSTONE WORKING ON A CENTRAL ВАТТЕВУ Circuit. (1) 
NoRMarL С.В. Out-station. (2) С.В. Our-sTATION MODIFIED FOR WHEAT- 
STONE WonkiNG. (3) HEAD OrFice С.В. STATION wiru WHEATSTONE 
RECEIVER ADDED. 
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Hitherto, on such special occasions it has been the practice to 
send specially to small offices sets of apparatus and the necessary 
batteries, or else to re-transmit the work at the local head office, 
either method involving inconvenience and extra cost. 
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2.—GENERAL ELECTION, 1910. МАР SHOWING SOME DisTANT POINTS FROM 
WHICH ORDINARY CENTRAL BATTERY OUT-STATIONS WERE PUT THROUGH 
DIRECT TO LONDON. THE FIGURES INDICATE DISTANCES, 


Owing to the development of Central Battery telegraph working, 
however, there is now a large and rapidly increasing number of 
offices where Central Battery out-station sets are the usual equip- 
ment. It was with this fact in mind that efforts were made to 
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TELEGRAPHS SPECIAL TELEGRAPH ARRANGEMENTS. 


avoid the engineering and commercial expense involved in past 
practice. 

The solution of the problem was found in the arrangement 
shown in I. It will be seen that the out-station equipments аге 
disturbed to a minimum extent. For instance, a station of the 
type shown at No. 1, which has a normal out-station Central Battery 
set, can be fitted with a transmitter and galvanometer for Wheat- 
stone working by the mere insertion of that apparatus in the teed 
connection to the key, as shown at Station No. 2. The Wheatstone 
receiver (when required) is joined in parallel with the polarised 
sounder. 

The accompanying map shows some of the more distant stations, 
which were by this means placed in direct communication with 
London for General Election special work, the most distant points 
being Cockermouth (364 miles) and Llandrindod Wells (252 miles). 
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THE EARLY HISTORY OF WIRELESS 
TELEGRAPHY. 


By J. E. TAYLOR, A.M.I.E.E. 


(Continued from Vol. 2, p. 299.) 


TURNING again to Marconi's progress subsequently to 1897, and 
before any further active work was undertaken by the Post Office 
authorities, and passing over the improved methods of receiving 
which he arrived at by the use of suitable oscillation-transformers 
and subsidiary appliances already referred to, the degree of progress 
attained in syntonic transmission demands some attention. 

MaRCONI'S SYNTONIC TRANSMITTER.— The stage of development 
reached by Mr. Marconi prior to the introduction into practical 
use of the principles of coupling may conveniently be gauged by the 
kind of success attained by him іп so differentiating the trans- 
missions from two separate stations or distinct sets of apparatus as 
to enable either one or the other to be received at will at a distant 
receiving station. In experiments between the Needles and Poole, 
a distance of about thirty miles, not only were two simultaneous 
transmissions individually interpreted, but they were simultaneously 
interpreted without interference on two sets of receiving instruments 
connected to the same aérial conductor. This was demonstrated 
in October, 1900. The achievement denoted a stage of syntony 
very much in advance of anything done previously, and the 
arrangements adopted may with advantage be examined. The 
general arrangements of the transmitters and receivers used were 
described in a lecture at the Society of Arts by Mr. Marconi the 
following year, from which it is evident that the main factor of 
novelty lay in the use of closed circuit excitation of the aérial for 
transmitting. Closed circuit excitation of the coherer receiver had, 
of course, been in use for some time previously. The closed circuit 
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transmitter would not in itself render the results possible apart from 
the way in which it was applied, because if too tightly coupled 
a sufficiently sustained vibration would not be produced. The 
arrangement adopted, however, was to use a tuning-inductance 
spiral in the aérial conductor through which the secondary of the 
oscillation-transformer was connected to the aérial conductor. Being 
a detached inductance the effect produced, in addition to the tuning 
function, was to reduce the coupling sufficiently to get sustained 
vibration. А similar plan of including a separate tuning-spiral 
associated with the receiving transformer also filled a similar rôle at 
the receiving station. In other words, without apparently being 
fully aware of it Mr. Marconi had brought to his assistance the 
advantages of a weakened or reduced coupling to enable him to get 
the degree of syntony necessary for the purpose. Apart from con- 
siderations of coupling, the natural method of tuning the secondary 
circuit and aérial would be to bring the latter directly to the trans- 
former and effect connection at a point which would include the 
requisite number of turns of the secondary winding. It is fairly 
safe to say, however, that such a method would not have been 
successful in its results. Where other means of varying the coupling 
are provided, such as is afforded by adjustment of the distance 
between the primary and secondary windings, a detached inductance 


. СОП is not essential, but the oscillation-transformers used by Mr. 


Marconi were not provided with this means of adjustment. In 
subsequent reproductions of the experiments in diplex transmission 
during further Post Office tests, it was found necessary to make 
certain variations from the published description of Marconi's 
method, chief among them being: 

(1) A high tension condenser of appropriate capacity, say a 
quart size Leyden jar, to be inserted between the aérial conductor 
and the oscillation-transformer on the short wave transmitter. Unless 
this was done the secondary winding of the oscillation-transformer 
for the long wave set was very seriously shunted by the short wave 
circuit. 

(2) Very great precautions were necessary at the receivers in 
order to prevent one receiver producing local disturbances which 
affected the other vid the common aérial and earth connections. 
To this end very small local battery power was used and all contacts 
properly shunted by non-inductive resistances. 

Another form of syntonic transmitter developed by Mr. Marconi 
during the same period is worthy of mention, though it has now 
fallen into disuse, viz. the double conductor aérial, which consisted 
of two parallel wires, one of which was connected directly to earth 
and the other connected through an inductance spiral and spark-gap 
to earth. This method developed itself into vertical concentric 
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rs, the inner of which was connected directly to earth and the 
о the spark-gap through a spiral of small self-induction, thence 
1. There is no doubt that this arrangement was capable of 
ing a highly syntonic transmission in that well-sustained 
›п$ were produced, but it no doubt developed those pro- 
; to disturbing other earthed receivers to which all methods 
re-charged aérial conductors are prone, probably by reason 
act that they commence to vibrate with maximum amplitude 
of rising to a maximum by successive accretions as in the 
circuit methods of transmission. This, however, is but a 
' at present, and there is room for much useful work in further 
rating the disturbing qualities of the various plans of trans- 
i. The double-cylinder aérial is mainly of interest from a 
ial point of view as an example of an oscillating system 
te in itself without connection to earth, but caused to radiate 
1 the addition of a connection to earth at a point where it 
es dissymmetry of the system. 

working in the direction of providing efficient multiple- 
tor aérials capable of taking up large maximum amounts of 
in the shape of electrostatic charge, and associating these 
irial networks with powerful closed-circuit oscillators energised 
lternating current power plant, Mr. Marconi progressed in 
пре wireless transmission until іп December, тоот, the first 
ission of signals across the Atlantic was announced. 

.UN's SYNTONIC TRANSMITTERS.—Contemporaneously, other 
; in various countries had been pushing forward the develop- 
f the art. Professor Braun had been actively investigating 
s of closed-circuit transmission, which he eventually brought 
‘ful stage, though it is difficult to say at what time he fully 
ated the necessity for tuning the aérial conductors to the 
>f the closed circuit or vice-versa, nor when he conceived the 
using the method in an effective manner at sufficiently high 
cies of oscillation to enable useful radiation from aérial con- 
to be obtained. It certainly appears that some of his earlier 
, at any rate, were founded on questionable ideas of radiation 
uencies much lower than could serve to produce useful 


BY AND ARCO METHODS.— Among the few who freely pub- 
he results of their experiments at thrs period, and whose 
s could therefore be gauged more accurately than by perusal 
edly prepared and grasping patent specifications, were Pro- 
.. Slaby and Count Arco, founders of the Slaby-Arco system 
Allegemeine Elektricitat Gesselschaft, afterwards combined 
rofessor .Braun's methods, and known as the Telefunken 
into which were worked the principles ot variable coupling 
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enunciated by Professor Max Wien. Of the early Slaby-Arco 
system three points stand out as of considerable historical interest, 
VIZ. : 

- (т) The enunciation of the principle of connecting the coherer to 
the high tension or top end of the aérial conductor, or to an equiva- 
lent point in a subsidiary conductor attached to the aérial conductor 
at a suitable point, and having the same electrical constants as the 
aérial conductor, and set in vibration in virtue of the attachment. 
This involved the method of “ direct coupling" of the receiver. The 
statement regarding the connection of the coherer to the top end of 
the aérial was, however, a very crude suggestion, which certainly 
did not get at the root of the matter. The idea, rather, is to join 
the coherer across two points in the receiving system where the 
maximum difference of potential is produced, and to ensure that it 
shall only act as an overflow to the electrical stress produced after 
the electrical vibrations have become sufficiently magnified by suc- 
cessive augmentation, due to a properly timed train of waves. The 
enunciation of this principle was no doubt directed against the 
original plan adopted by Marconi of putting the coherer between the 
aérial conductor and earth, as in the experiments witnessed by Dr. 
Slaby in the Bristol Channel in 1897. It came rather late in the 
day, however, as the enunciation of a new principle, because Marconi 
and other English workers, including the British Post Office, had 
already abandoned the method in favour of the transformer plan, 
which embodied even more sound practice than Slaby's method. 

(2) The adoption of a similar principle at the transmitter involving 
the removal of the spark-gap to a similar subsidiary conductor 
attached to the main or aérial conductor at a suitable point. Exci- 
tation of this subsidiary conductor, whose electrical constants were 
adjusted to accord with those of the aérial conductor, produced 
excitation of the aérial by ** direct coupling." Неге, again, Slaby 
was not in front of existing practice, as the inductive coupling or 
inductive closed circuit excitation had already been used and 
patented by Marconi. Slaby's method of attaining the same end 
was, however, a feature of novelty, and his examination of principles 
was certainly very helpful at this stage. 

(3) The closed circuit or “loop” aérial іп which an elevated 
closed loop was used with an inductive connection forming the top 
portion. This was used in conjunction with a series condenser and 
spark-gap in the loop. It is very doubtful, however, whether the 
degree of success achieved with Slaby's form of loop aérial warranted 
the advertisement accorded to it, and, moreover, it is clear that the 
loop method, which preceded it and was originally adopted by 
Mr. Nevil Maskelyne in this country, was a better plan. This is 
referred to later. 
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work of Slaby and Arco at this stage was perhaps most 
for the stimulus it afforded to the further development of 
ect in virtue of the full publication made of the research 
1 experimental results. A number of methods of measure- 
various quantities concerned in the operation of wireless 
ters and receivers also published, contributed not a little to 
ulness of the whole. These matters, however, are fully 
n several standard works on wireless telegraphy, and their 
lation- here would be superfluous. 
FER'S ANTI-COHERER.—So far as the British Post Office is 
а the appliance invented by Mr. Bela Schafer and brought 
се in 1899 marks a point of some historical interest іп 
tests primarily inaugurated to prove the capabilities of this 
e led to further active experimental operations in the Post 
vith a view to following up the question of syntonic wireless 
hy and to ascertain the real extent of the advances made in 
ction. Mr. Scháfer's appliance strongly resembled Neugsch- 
5 detector, in which the silver deposit on a piece of glass 
5 cut into two portions by a fine scratch and the gap kept in 
condition with solutions of certain salts. Under normal 
ns Neugschwender’s detector exhibits considerable conduc- 
r small applied voltages, but when influenced by electric 
ons the conductivity in great measure disappears, its re- 
nce being automatic on the cessation of oscillations. 
s invention was claimed to have been made independently, 
eed, prior to Neugschwender's, whilst it operated somewhat 
ly, in that a very fine slit with a razor was made across the 
eposit, and no moistening agency was used. At first the 
sually exhibits insulating qualities, but if left with a voltage 
o 2 volts applied through a high resistance it will in the 
of an hour or so become conducting, this even if kept 
' warm and dry. In view of the action being exactly the 
of that of the coherer, this type of appliance is known as an 
erer. Though capable of quite remarkable sensibility, the 
proved to be too capricious and unstable to be worth 
x. An interesting feature of the appliance was the relatively 
nductivity exhibited and the consequent loudness of signals 
| in the telephone receiver used in conjunction with it. 
millampéres of current could be passed, and the inventor 
the fluctuations of current produced to operate a relay 
:ted out of a milli-voltmeter in order to give a ealling signal. 
s of thisapparatus were made between Lavernock Point, near 
and Weston-super-mare, across the Bristol Channel. The 
ions then set up were utilised for the initiation of further 
ental tests to ascertain the possibilities of syntonic systems. 
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WIRELESS TELEPHONY. 


WIRELESS telephony is being rapidly developed in France by the 
labours of Lieuts. Colin and Jeance, of the French navy. In their 
official experiments last April these officers succeeded in telephoning 
between Eiffel Tower in Paris and the town of Melun, about 25 
miles distant. In June they established wireless telephonic com- 
munication from Toulon to a ship cruising at distances of from 
68 to 108 miles. In August transmitting apparatus was installed at 
the naval station near Toulon, and receiving apparatus was placed 
at Port Vendres; the air-line distance between the two posts, across 
a bay of the Mediterranean, is about 150 miles. The experiment 
was continued for two hours, during which every word spoken by 
Colin at Toulon was heard, loudly and distinctly, by Jeance at Port 
Vendres. The experimenters are confident of the power of their 
apparatus to transmit speech distinctly to a distance of about 200 
miles. In these experiments regular and sustained electric oscilla- - 
tions were produced by Poulsen’s device, consisting of a number of 
electric arcs, arranged in series, and operated at a tension of 600 
volts. These oscillations were then modified and modulated to 
agreement with the vibrations of the human voice by the action of a 
specially devised microphone, or rather, of a large number of 
microphones arranged in series.—‘ Scientific American.’ 
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> > me 15 to say a certajn storie © 
Ав olde bookes maken us memorje, 

OF him that stood jp great prosperjtee 
Жәй is yfallen out of hidh degree 
Into misery ара endeth wretched)y.” 


CHAUCER. 


A FEATURE of the life of an engineer 
which has always appealed strongly to me 
is that he comes closely—very closely—into 
contact with men and things. One saith 
to the engineer, ‘‘Cans’t thou take away 
this mighty distance so that it shall be unto 
me as naught ? " and the engineer replieth, 
* Yea. па little time I will do so.” Then 
goeth he to the market-place and findeth 
bourers in plenty—alas! and to spare. And they dig 
in the broiling sun and carry out the commands of the 
Day by day they toil, and stay not at the taking away of 
ince, and day by day the engineer seeth them, and he saith 
‚ One, “ Yea, see how they labour and sweat. In a little 
ll there be no distance." And the engineer cometh from 
ime with bags, and payeth the hire-money, and the labourers 
and the sun shineth and the earth is green and good and 
апа all men are happy. 
| cometh the autumn, and the engineer smileth not, for 
a load on his heart. He hath grown to love the labourers 
willing toil and for their hearty strength and happy faces ; 
' fear for them has come upon him. But the labourers toil 
at midday they gather round the fire and cook their meals, 
ch and are happy. Then on a day the engineer saith to 
'o-morrow there will be no more distance," and One is glad, 
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but the engineer is sore at heart for he hath met no other distance- 
buyer, so that after to-morrow the labourers must be sent away. 

On the morrow goeth he to the happy labourers and speaketh to 
them soft and low, and when he leaveth them they are sad and cast 
down, for there is no more digging to be done and there are still 
many children to be fed. 


* * * * * * 


No sadder or more reluctantly performed duty falls to the 
engineer than that of disbanding a gang of men who have done 
loyal and willing service, and he is always careful to record their 
addresses so that as soon as opportunity offers he can again enlist 
them. It is sad, too, how on such occasions the men are almost 
always available, having only been able to obtain intermittent 
employment, and they come back with sad eyes and sunken cheeks, 
which a few weeks of regular wages greatly improve. 

But I set out to write about a tragic document; here it is. I 
suppress only the means of identification. It is a letter to an 
engineer, and reads: 


Dear Sir 

I write these few lines to you hoping to find you in good health as 
it leaves me at Present. 

Str I write to you to see if you can find те any kind of Employ- 
ment to do as I am getting paid off at the . . . Company this 
week-endat . . . andas I have got married and now I have a wife 
to keep I don’t know what to do to get Employment as I have got my house 
of furniture on the hire system and if I am out of work any length of time 
they will take it from me then I will be left homeless Both me and 
my wife. 

I am sorry that I ever left the Post Office So I will close with 
best. Respects 

From Your Obedient Servant 


Sir Would you please write back as soon as possible. 


There, is not that a tragic document, writ in tears of honest 
apprehension? An epitome of the labourer's life-conditions in the 
beginning of the twentieth century of the Christian era. Сап you 
not see on the other side of the hire-system table on which it was 
written the little wife looking into the dim, uncertain future? Is 
there not here likely to be one—as old Chaucer said—“ yfallen out of 
high degree into misery ” ? 

-Can you wonder that the engineer who got that letter wrote at 
once to his superintending engineer and clamoured for more works 
orders? But the man to whom the clamouring came didn't know 
about the tragic document, nor about the little wife, and he laid 
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he clamoursome communication. Perhaps when he reads 
will go diligently through his pile of papers and find it, and 
erintending engineer will write quickly to the Engineer-in- . 
ind he to the Secretary, and he to the Treasury, and work pe 
found, and there will be more taking away of distances; б, 
it to last until the little wife’s furniture is all paid for. May "M 


ublication of this little article has been long delayed owing to want of space. AE A е 
ег may like to have his attention directed to the first sentence on page 26 of 
son’s article, which, with curious coincidence, confirms a statement made herein. 
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ABSTRACTS. 


SAG OF AERIAL WIRES. $ 


Heinrich Dreisbach contributes an interesting article to the ‘ Elektro- 
technische Zeitschrift’ of December 16th last concerning a new method of 
determining the sag of aérial wires. It is easy to impart a pendulum.like 
motion to a wire by moving it to and fro with the hand at a point near an 
insulator. The wire can be looked upon as a ne’? the frequency of 


oscillation of which is given by the formula я = VAS. gMa 


where ж is the number of oscillations per pod (a to-and-fro movement 
being counted two oscillations), 
g the acceleration due to gravity, 
Af the mass of the wire, 
a the distance of the centre of gravity of the system from the axis 
of rotation, 
К the moment of inertia of the pendulum. 
The curve which the wire takes up may be considered to be a parabola. 
The moment of inertia of a parabola is A = y M f?, where f is the 


vertical distance between the vertex of the parabola and the axis of rotation, 


. . » . . . . 2 
1. е. the sag of the wire. The relation which exists between а and f is a = Е X: 


Inserting these values for A and a in the pendulum formula and using эл, 
the number of oscillations per minute (7, = 60 z) we get— 


/ 
лу = бо pM 23) = 60 aN 5/4 р 


or 
— (бо)? х х 5 х 0506 _ 447300 _ (ші) 
4 п? С ол “Ам 

(f 1s of course in centimetres). 

This formula is true for wires of any material and for any length of span, 
as it does not contain either the mass or the length of the conductor. It is 
true also for conductors erected between supports of unequal height, as can 
be shown by calculation. In the latter case the wire should be set in motion 
from the lower support. In making the test the wire should be made to swing 
as a whole, and the amplitude of oscillation should not exceed about то 
degrees. 

The method here outlined has been in use in Germany during the last two 
years, and has proved to be satisfactory. А table has been compiled showing 
the sag corresponding to any given number of oscillations between 45 and 160 
per minute. These oscillations correspond to sags of 221 cm. and 17 cm. 
respectively. 

G. H. V. 
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‘RUBBER AND ITS MANUFACTURE, WITH SPECIAL 
FERENCE TO THE NEW STANDARD FOR CON- 
'CTORS OF THE GERMAN INSTITUTE OF ELECTRICAL 
GINEERS.* 


Translated by G. H. VERNON. 


A-RUBBER has always been one of the most important of insulating 
s. The knowledge of its properties, production, and manufacture 
d by the electrical profession is remarkably vague considering the 
1 uses to which rubber is put and the important part it plays as an 
г for electrical conductors. This lack of knowledge is undoubtedly 
he veil of secrecy which has been thrown over the processes of manu- 


a-rubber is obtained from the milky fluid of the india-rubber tree, 
. found throughout the tropics. Brazil and the tropical regions of 
upply most of the rubber obtained from wild trees. The best quality 
rubber is obtained from Brazil, and is known as Para rubber from the 
. it is shipped from the port of Para. The methods of obtaining india. 
'ary in different districts. 

‚ rule several regularly spaced cuts are made in the tree and the fluid 
ows out is caught in vessels. This fluid (the latex) is made to coagu- 
] the resulting product forms the raw material of commerce. The 
‚ of the india-rubber depend to a very great extent on the manner in 
e coagulation is effected. The excellence of Para rubber is due in a 
rable measure to the peculiar method of smoke-drying by which the 
ion is produced. The ignorance of the natives as to the best means 
ucing coagulation is generally responsible for the stickiness of the 
the great quantities of foreign matter mixed with it, and the numerous 
int odours ; the latter are especially noticeable in the case of African 


rt from mechanical purity the quantity of resin which the raw rubber 
5 forms one of the most important criteria of its quality. It is true 
hing very definite is known concerning the specific properties of rubber 
ut it may be accepted as a fact that the presence of resin affects the 
idversely. Тһе amount of resin in the best Para rubber lies between 
4 per cent., while in the poorer classes one may find as much as 12 
. Or even more. 

first manufacturing process consists in thoroughly cleansing the rubber 
ing. In this process it loses anything from 5 to 5o per cent. of its 
weight in consequence of the removal of impurities. The rubber is 
refully dried, kneaded in a masticating machine, and mixed with other 
ces. It is a common error to suppose that foreign matter is added to 
merely to cheapen it ; the mixing of rubber with mineral and organic 
s the essential basis of rubber manufacture. Pure rubber is unwork- 
Practical experience and theoretical knowledge are required to produce 
ire which shall possess the desired characteristics. Among the 


tracted from an article by Richard Apt, which appeared in the ' Elektroteknische | 
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mineral substances which are added are litharge, magnesia, sulphate of baryta, 
talc, chalk, and, most important of all, sulphur. 

The addition of sulphur produces what is known as vulcanisation. This 
is the most important process in the working up of the mixture. It consists 
in a chemical change in the molecules of the rubber, due to the influence of 
the sulphur and a high temperature. The nature of this change is not fully 
known. The raw rubber mixture is plastic and of little mechanical strength, 
but after being vulcanised it becomes strong and elastic. Indeed, it is only 
after vulcanisation that rubber possesses those characteristic properties which 
are usually associated with it. The quality of the finished product depends 
to a considerable degree on the success of the vulcanising process, and most 
faults are, as a matter of fact, due to incorrect vulcanising rather than to bad 
mixing. Тһе vulcanising is generally carried out in steam chambers at а 
temperature of from 125° to 145° C.; cold vulcanising, which consists in 
dipping the rubber in a solution of chloride of sulphur, is not used to any great 
extent in connection with the manufacture of rubber for electrical purposes. 

` By special treatment vulcanised rubber can be reduced to a plastic con- 
dition (when it is known as reclaimed rubber), but there is no known method 
of transforming vulcanised rubber into its original form. For electrical 
requirements the use of this reclaimed rubber for mixing purposes is not to 
be recommended, as the impurities prejudicially affect the insulation. 

India-rubber, as used for electrical purposes, may be divided into two 
classes—soft rubber, and hard rubber or ebonite. ‘They differ from each 
other in the quantity of sulphur they contain, which in soft rubber amouuts 
to from 3 per cent. to 8 per cent., and in ebonite from 35 per cent. to 
5o per cent. 

It is evident that the rubber mixture, consisting as it does of the most 
varied organic and inorganic substances, which act on each other in a com- 
plicated manner, must offer very great difficulties to chemical analysis. 
Thanks to the zealous labours of experts considerable advances have been 
made in this direction during the last few years ; nevertheless the problem of 
exactly determining by chemical analysis the quality and quantity of the con- 
stituents of a given mixture is still unsolved. By excluding certain substances 
it is possible to render a chemical analysis more accurate. — From the tensile 
strength and elasticity of a mixture important conclusions may be drawn as 
to its suitability for different purposes. These tests are specially valuable as 
indicating the completeness of vulcanisation. ‘Too much importance is 
not to be attached to the results of the mechanical tests taken by themselves, 
since good mechanical results can be obtained by the addition of foreign 
matter to rubber which, considered from the electrical point of view, is of 
very poor quality. The chemical test still remains the most important 
criterion. 

According to the standard of the German Institute of Electrical 
Engineers the rubber mixture for insulating purposes should consist of 
333 per cent. of rubber (containing not more than 4 per cent. of resin), and 
66°7 per cent. of added matter (including sulphur). Тһе only organic matter 


` which is allowed is ceresin, to the extent of not more than 3 per cent. 


The specific gravity of the mixture should not be less than 1:5. This 
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d has been based on the following considerations: Experience has 
that a mixture containing 33°3 per cent of rubber is satisfactory from 
‘rical point of view, and that it is capable of withstanding the influence 
weather and variations of temperature. The restriction that the 
shall contain not more than 4 per cent. of resin excludes the poorer 
s. It seems impossible to specify that Para rubber shall be used, 
: rubber from other localities may contain a low percentage of resin 
ssess the same advantages as that from Рага The addition of organic 
Is prohibited with a view to obtaining a mixture which shall be suscep- 
accurate chemical analysis. A small percentage of ceresin is allowed, 
greatly facilitates the mechanical operation of covering the conductor. 
ons are made to the addition of “ faktis" (an elastic substance of low 
gravity formed by heating sulphur and vegetable oils together), 
> it is thought that it renders an accurate chemical analysis impossible. 
Ded rubber is objected to, partly for the same reason, but chiefly 
‚ the impurities it contains reduce the insulation resistance. To 
a mixture of good quality a minimum percentage volume of rubber 
ѕѕагу; to ensure this the stipulation that the specific gravity shall 
less than 1°5 is included. Ifthe specific gravity of the mixture be 
percentage volume of rubber is also low. 
г many experiments and much consideration a satisfactory method 
п found of ascertaining by chemical analysis whether the rubber with 
‚ conductor is insulated is in accordance with the standard of the 
е. Тһе details of this method are to be published shortly. 


TECHNICAL SCHOOLS AT HOME AND ABROAD. 


; difficult to take up a newspaper containing an article on foreign competi- 
hout finding some remark on the superiority of continental technical 
yn and the resultant progress that is taking place. There is a great deal of 
-eption on this subject, and many authorities who are loud in their praises 
nental schools know little or nothing of the schools at home ; it will there- 
of interest to touch on one or two points in connection with this subject. 
frequently hears statements to the effect that the technical schools, like 
t Charlottenburg and Hanover, turn out thousands of highly trained 
rs, architects, and chemists every year. The facilities for study at some of 
German high schools are unrivalled, but it by no means follows that the 
student turned out is greatly superior to those in this country. 
‚егтапу, as in most parts of the continent, the university or technical scho |l 
d upon quite as much as a social as an educational institution, and for the 
‘terms study has to give place to corps functions, beer drinking, and duelling. 
irses are not fixed to the same extent as they are here, and as long as the 
‚ра no notice is paid to the attendance or absence, and a student can 
as long as he likes. 
10st of the large German high schools the number of diplomas and degrees 
; surprisingly small in proportion to the number of students, and usually a 
‘oportion of the leading students are foreigners. In Great Britain a student 
ake a three or four years’ course, lectures must be attended, and laboratory 
id exercises carried out. Inthe event of the written examination and general 
ing found unsatisfactory the student is liable to be sent down or dismissed 
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from the school. The diploma is a guarantee that lectures have been attended, and 
that a certain minimum of marks have been obtained in examination and general 
work. The average student is, therefore, distinctly better than those on the con- 
tinent, where the number of students is no criterion of the number of good men 
turned out. 

In one way continental schools are distinctly ahead of those here ; every en- 
couragement is given to professors to engage in consulting work and keep in touch 
with the latest technical progress. Manufacturers seem willing to co-operate and 
supply copies of their detailed designs to an extent quite unknown here, most manu- 
facturers thinking that the progress of the country is more important than the keep- 
ing of petty secrecies. Very frequently these drawings are reproduced and sold to 
students at cost price ; it would, for instance, be very difficult in this country to 
supply a series of drawings of electrical machinery like those printed for the 
Carlsruhe High School. This co-operation has its influence on literature, and 
modern German enginecring books are noted for their admirable illustrations and 
practical detail. 

In mostcontinental schools diploma students have to make out complete technical 
estimates for electrical and mechanical installations, the commercial question being 
kept well to the forc, and in some schools, in order to encourage the student to 
think and not merely to copy, no two students have the same type of machine to 
design at the same time. At home many of the technical schools are admirably 
equipped and well run, but one of the weakest points is that the professors and 
assistants are frequently too academical, and without sufficient practical experience. 
Professors frequently start as leading students, renowned for their exhaustive calcu- 
lations and illustrated note-books, and, after taking an extra years course, which 
may be taken up with more or less futile research work, a position is found as 
assistant demonstrator at some other school, and after passing through the positions 
of demonstrator and lecturer a professorship is obtained, the selection frequently being 
left to a non-technical committee. Matters are, however, getting distinctly better 
in this respect, though still in many cases a practical professor, with. experience in 
design and construction, is conspicuous by his absence. Many of the smaller 
schools make a greater point of practical experience, but the absurdly low salaries 
usually offered are hardly attactive to good men. 

German technical schools are exerting a remarkable influence on the trade, not 
merely of Europe, but of the whole world, and the same thing is happening with 
regard to Canada, Mexico, and South America in connection with the schools of the 
United States. Several thousand foreign students attend German technical schools 
every year, and most of these enter business life with a certain bias in favour of 
German methods and products. It is frequently a difficult matter for an Englis 
contractor to obtain consideration from a foreign purchaser who understands 
German methods and has been told as a student that technical work in England is 
out of date. German tax-payers frequently complain of the cost of educating so 
many foreigners, and a movement has taken place to charge extra fees, but the 
return in trade each year is certainly many times the extra amount spent on account 
of the foreign students. THE ENGINKER. 


GOVERNMENT OWNERSHIP OF TELEGRAPHS. 


The Congress of the Chamber of Commerce of the British Empire, in 
session at Sydney, N.S.W., has given a strong endorsement to the proposal 
that the British Empire should own the telegraph services within its bounds, 
and passed a resolution requesting the various Governments to form a com- 
bined scheme for complete State ownership of electric communication between 
Great Britain, Canada, Australia, and New Zealand. 
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THE RECORD BREAKDOWN. 


e interesting article, describing the extensive damage to over- 
slant in the Northern District, which appears in this issue, 
ites in a very forcible manner the difficulties attending the 
›папсе of the means of communication in these islands during 
re blizzard. 
e cost of repairing the damage will be considerable, alike to 
st Office and the National Telephone Company, for the trunk 
cal telephone and telegraph services appear to have suffered 
'ery serious degree, and when it is remembered that the 
lown was responsible for an enormous loss in revenue, besides 
ting commercial interests for several days, the financial loss 
. by the storm must have amounted to many thousands of 
s in the aggregate. 
the engineer, the first consideration is the restoration of 
inication at the earliest possible moment, and it is very 
ctory to note the promptitude with which repairs were under- 
ind circuits restored. Such measures demand a devotion to 
vhich all members of the Engineering Department of the 
ffice ungrudgingly give. 
e breakdown was unique in several of its aspects. 
` example, the deflection of so many H-poles is, so far as we 
are, unprecedented in telegraph annals in this country, whilst 
mber of broken single poles recorded is extremely high. A 
rity, worthy of note in this respect, is that the poles snapped 
different points in their length, following, so far as can be 
o definite law. Some of the poles snapped at the ground- 
hers at a point between the ground line and the bottom arm, 
in several cases the timber yielded immediately below the 
| arm. 
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The adhesion of snow and ice to the wires is also of special 
interest to the Engineer. As in previous cases, heavy and light 
wires alike were coated with a mixture of snow and ice to a diameter 
of between two and three inches. The heavier conductor did not, as 
one might be led to expect, become covered to a degree propor- 
tionate to its greater surfacearea. The investigation of these points 
is of valuable assistance in determining factors of safety, but perhaps 
we should be thankful that Nature’s demonstrations in the matter 
of snow-blizzards are not scheduled as yearly events to suit the 
convenience of the Research Section. 


EXAMINATIONS FOR SECOND-CLASS ENGINEERSHIPS IN THE BRITISH 
Post OFFICE. 


The results of the recent examination for second-class engineer- 
ships, announced elsewhere in this issue, provide somewhat dismal 
reading for the majority of sub-engineers, seeing that out of eighty- 
three candidates only twenty-eight were able to satisfy the require- 
ments of the Civil Service Commissioners. 

We hasten to congratulate the successful officers, and at the 
same time to express the hope that they may receive their appoint- 
ments without further delay. 

To those candidates who failed to qualify sincere sympathy 
is tendered. Their feelings of disappointment at the result and 
anxiety for the future can be understood and appreciated. 

In view of the fact that nominations for the examination were 
restricted to officers likely to make successful second-class engineers, 
it is assumed that their official duties have been satisfactorily per- 
formed, and that the one thing lacking in their equipment is the 
ability to pass an educational test. An excellent opportunity is 
given to the Postmaster-General to deal in a large-hearted manner 
with a body of zealous and well-trained public servants at a critical 
phase in their official careers. It is hoped that arrangements may 
be made to grant a third trial to the unsuccessful candidates, and 
that, in addition, something of a definite and practical nature may 
be announced to give effect to the Postmaster-General’s promise that 
special facilities for study would be given to candidates in prepara- 
tion for the examination. | 

It is worthy of note that the result of the examination arrived at 
Newcastle coincident with the “ record breakdown " described in 
this issue, and that several of the unsuccessful officers concerned 
were engaged for many days in grappling with the havoc wrought 
by the blizzard, demonstrating in a very forcible manner their value 
as practical engineers. 
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HONOUR TO AN ENGINEER. 


In the recent placing of a memorial window in Westminster 
Abbey to Sir Benjamin Baker, a fitting tribute was paid to a great 
engineer, and a precedent was established which in this age of 
technical achievements must meet with universal approval. The 
tablet reads: ** In Memory of Sir Benjamin Baker, Civil Engineer, 
Forth Bridge, Assouan Dam, B. 1840, D. 1907." It is probable 
that the series of windows, of which this forms one, will be reserved 
for commemoration of other famous engineers. 


— 


THE CLAPHAM JUNCTION FIRE. 


Unestablished Lineman A. R. Bradman, of the South Metro- 
politan District, has received an intimation that the presence of 
mind and promptitude displayed by him on the occasion of the 
disastrous fire at the premises of Messrs. Arding & Hobbs, Clapham 
Junction, on December 2oth last, are very much appreciated by the 
London Fire Brigade. Lineman Bradman was passing the premises 
at the time the fire broke out, and immediately ran to the Falcon 
Road Fire Alarm Call-point, to which he coupled up his hand 
telephone and gave such information to the Battersea Fire Brigade 
Station as enabled them to give a *' district" call, which had the 
effect of causing a considerable number of appliances to be at once 
ordered on to the outbreak. 

Lineman Bradman attended the inquest on the unfortunate 
victims of the fire, and the Coroner, in summing up, also expressed 
the opinion that great credit was due to him for his action. 

Lineman Bradman has been commended by the Secretary for 
his promptitude. 


INSTITUTION NOTES. 


COUNCIL NOTES. 


The Twenty-first Meeting of the Council was held at Birmingham, 
on February 2nd and 3rd, 1910. Mr. A. J. Stubbs presided, and 
the following members of Council were in attendance, viz.: Messrs. 
H. Hartnell, A. W. Martin, W. Scott, T. Smerdon, C. H. Barrett, 
J. T. Williams, H. R. Kempe (Hon. Treasurer), and J. M. Crawford 
(Secretary). 


HIRE OF HALL FOR ANNUAL MEETING. 


The Secretary reported that, on the suggestion of the Metro- 
politan Committee, the Northampton Institute Lecture Hall had 
been engaged for the Annual Meeting of the Institution. 
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MR. А. W. HEAVISIDE’S PAPER ON THE TRAINING OF A POST 
OFFICE ELECTRICAL ENGINEER. 

The issue of Mr. Heaviside’s paper (delayed through congestion 

of work thrown upon the printers by the recent General Election) 

has been accomplished, and copies have been circulated to members. 


ENGINEER-IN-CHIEF's CIRCULAR TO CLERICAL OFFICERS. 


The Chairman read to the Council a draft of a letter which the 
Engineer-in-Chief proposed to send out to each clerical officer on 
the subject of the possession of technical knowledge by members of 
the Clerical Staff. А slight amendment was suggested and accepted, 
and the Council endorsed the issue of the letter as being calculated 
to at any rate remove much of the prevalent misapprehension as 
to the Department’s attitude on the subject. The Council placed 
on record their appreciation of the Chairman's services in bringing 
the matter so fully before the Engineer-in-Chief. 


ADDITIONAL GRANT. SPECIAL LECTURES ARRANGED. 

The Council have pleasure in reporting that two special lectures 
have been arranged for the present session, to be delivered at special 
meetings of the Metropolitan Centre. Particulars of the lectures 
are given below, viz.: 

February 25th, 1910.—A lécture on “ Contract Law," by Mr. 
D. A. Stroud, LL.B., of the Solicitor’s Department. 

April 4th, 1910.—4 lecture on “ Depreciation," by Major O’Meara, 
President I.P.O.E.E. 

In this connection the Council unanimously resolved that the 
President be approached with the request that the special lectures 
on “ Contract Law " and “ Depreciation ” be printed and issued as 
printed papers of the Institution out of the grant to the Engineer- 
in-Chief for staff education purposes. 

The CHAIRMAN stated that, with respect to the lectures on 
* Building Construction " and “ Theory of Structures " he had been 
unable to obtain suitable lecturers. In view, however, of the two 
extra lectures already secured, it was not considered desirable to 
arrange for further lectures this Session, but to endeavour to negotiate 
for two special lectures on these subjects in the autumn. The 
Chairman, Mr. Hartnell, and Mr. Kempe promised to continue 
inquiries in the matter and report to the next Council Meeting. 


INSTITUTION AWARD. 

The Secretary reported that only six papers had been received, 
all of which were submitted for the Institution Award. It was 
not known whether any of the remaining members who had given 
notice of intention to compete intended to submit papers. After 
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some discussion, the Council unanimously agreed “ That the list of 
entries for the Awards be closed.” 

The appointment of adjudicators was then considered, and it 
was decided ‘‘ That the number of adjudicators be three." As the 
papers received for the Award embraced both engineering and 
organisation subjects, it was agreed that one clerical officer be 
included. The following names were unanimously accepted : Messrs. 
A. W. Martin, T. F. Purves, and E. Williams. 


STATEMENT DEALING WITH INSTITUTION MEMBERSHIP. 


The Secretary reported the receipt of an application for corre- 
sponding membership from Mr. A.S. Neilson, engineer, Johannesburg, 
which had been accepted. 

The following statement of the membership of the Institution up 
to date was presented : 


Number on roll, March 315%, 1909 | ; 828 
By death, retirement from service, and transfer . 11 
By resignation З 4I 
Erased from Roll for non- EET E. обо 8 

— бо 

Number on Roll, April 1st, 1909 . 768 

New members: 

Home members г А . 39 
Corresponding members, Colonia] . 13 
P - Foreign . 2 

— 54 

Number on Roll, February 1st, 1910 . 822 


PRINTED PAPERS. 


The Secretary submitted that the following papers which were 
read during the 1908-9 Session were eligible for the Medal Award : 


Name. Subject. Centre. 
F. L. HENLEY ... "The Inspection of Wrought Timber" Metropolitan. 
S. C. BARTHOLOMEW “ Protection from Power Circuits" ... " 
А. С. LEE .. .. “Тһе Measurement of Alternating 
Currents”... Northern. 
A. W. Heavisipe ... "The Education of a P.O. Electrical 
Engineer" ... . Metropolitan. 
J. FRASER ... .. “The Theory and Development of C. B. 
Telegraph Working ” T Northern. 
A. W. MarTIN .. “The Loading of Telephone Cable 
Circuits"... T Metropolitan. 
G. M. Carr... ... " Aérial Wire обо, with 
Special Reference to the Elasticity | 
Effects of Copper Wires ”... .. North-Eastern, 
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INSTITUTION LOCAL CENTRE NOTES. 


As several of the papers had not yet been issued, it was decided 
to postpone the Medal Awards’ decision until the next meeting. 


Posr OFFICE ELECTRICAL ENGINEERS’ JOURNAL. 


Mr. Kempe, Chairman of the Board of Editors, read a letter 
from the Managing Editor stating that 4000 copies of the January, 
1010, number had been issued, and that a reprint of 500 copies had 
been necessary. It was anticipated that there would be a small 
financial balance at the close of the current year. 


RETENTION OF MEMBERSHIP OF THE INSTITUTION ON RETIREMENT 
FROM THE SERVICE. 


The question of the retention of membership by officers who in 
the normal course of the service retire on pension was brought forward 
and a resolution submitted: ‘‘ That any member of the Institution 
retiring from the service of the Department be allowed to retain 
his membership." 

It was explained by the mover of the proposition that the resolu- 
tion was only intended to apply to such members as might be 
retired in the ordinary course, and not to members whose retire- 
ment was due to resignation or other termination of service with the 
Department. Transfers from the engineering to other departments 
were also specifically excluded. The resolution was carried. 

The Secretary undertook to send out the prescribed notice for 
the amendment of rules. 


NEXT MEETING OF COUNCIL. 


The next meeting of Council was fixed for Wednesday and 
Thursday, April 13th and 14th, тото, at Bristol. 


LOCAL CENTRE NOTES. 


NORTH-WESTERN CENTRE. 

THE third meeting of the 1000-10 session was held оп 
December 6th, when Mr. Cunningham read an interesting paper on 
the “ Blackburn Pneumatic Power Plant." The paper was illustrated 
by diagrams showing the arrangement of the electrical controlling 
circuits, but the discussion of the economic aspect was somewhat 
damaging. 

At the fourth meeting, held on January 7th, Mr. Guy's paper on 
“ Transformers" treated the subject from a theoretical point of 
view, and the results of some tests for iron and copper lasses were 
graphically shown. 

The fifth meeting was held on January 24th, Mr. Best contribut- 
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ing a paper on “ Life of Plant." While reviewing the whole field of 
“ Depreciation,” Mr. Best confined himself for concrete examples to 
the Oldham section, the paper containing an analysis of the atmos- 
pheric, and other local conditions obtaining in that section, and 
discussing the effects of these local conditions on the Department's 
lines, wires, and apparatus. mE 

The sixth meeting was held on February 14th, a paper on 
“ Electrolysis” being read by Mr. Smith. After discussing the 
various theories advanced, their special application to the Depart- 
ment's difficulties was investigated. Some discussion followed on 
the electrolysis of lead cables and the methods of observing the 
leakage currents, etc., present in these cables. 

The last meeting of the session will be held on March 16th. 


IRISH CENTRE. 


There have been two meetings up to the present, and at each 
meeting a paper has been read. On November 8th, 1900, Mr. J. 
McCandless read a paper on “ Electric Train Staff System," and on 
January roth, тото, Mr. К. С. Masaroon read a paper, “ Notes on 
the Management of an Engineer's Section." Both papers were most 
interesting and greatly enjoyed by a good attendance of members. 

The membership is thirty-five strong at this centre. 

Owing to the transfer of the Royal Engineers to Ireland and 
pressure of work, it has not been possible to arrange any visits to 
works, but it is hoped that something may be done in this direction 
in the ensuing year. 

The local centre is expecting a visit from Mr. J. E. Taylor, of 
the Engineer-in Chief's Department, shortly, and members are look- 
ing forward to an interesting paper from that gentleman on wireless 
telegraphy. 

The officers of this centre are: Major С. B. Roberts, К.Е., 
Chairman ; Mr. R. G. Masaroon, Vice-Chairman. 

Committee. —Mr. S. Upton, rst Class Engineer; Mr. J. H. Shaw, 
2nd Class Engineer; Mr. T. W. Robinson, Sub-Engineer; Suptg. 
Clerk C. Hutton, R.E. Clerical Staff. 

Mr. H. D. Thorne, the Local Secretary, hopes to be ableto show 
a material increase in the membership during the coming year. 


EASTERN CENTRE. 


The second meeting of the session was held on Tuesday, 
January 11th, when a paper was read by Mr. E. H. Shaughnessy on 
the “ Manufacture and Testing of Copper Wire." 

The chair was occupied by the President, Mr. J. F. Lamb, and 
there was again a very large attendance. 
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Mr. Shaughnessy first described how ordinary chemically refined 
copper is cast into large blocks of a form suitable to form the anodes 
of large electrolytic cells, the cathode being usually a thin sheet of 
copper upon which is deposited a very heavy layer of chemically 
pure copper by the process of electro-deposition, and explained how 
the deposited copper forming the cathodes is then re-cast into 
suitable bars of about 4 to 5 ft. in length, and about 3} in. by зі in. 
cross section. 

The process of the “ rolling" of these bars to produce the rod 
which is subsequently annealed and the ‘‘ drawing" down of the 
rod to form the wire were then fully detailed. 

The inspection and testing of the wires were next dealt with. 
The defects which occur were stated to be: 

(1) Laminations due to faulty rolling. 

(2) “Specks” on the surface, and *''sucks" due to defective 


drawing. 
(3) “ Joints” or ““ broken surfaces,” 2. e. “ mackerel back " due to 


overheating. 
(4) Particles of foreign metal (iron) which are drawn into the 


wire itself. 

Specimens of wire showing these defects were handed round for 
inspection. 

The tests for tensile strength, ductility, and soundness, the torsion 
test and conductivity tests were explained, and the results of some 
actual tests on various sizes of hard drawn copper wire manufactured 
by different firms given. — The results of tests on some copper wire, 
recovered after having been in position for about five years, were 
also detailed. Although this wire was well oxidised, it was found to 
exhibit no surface defects, cracks, or breaks, and its mechanical 
qualities were practically maintained. 

Particulars of some experiments on the effect of bending various 
samples of wire through different angles were next given, and these 
clearly showed that careful handling is necessary when erecting, as 
angles put on the wire appreciably reduce its breaking stress. 

The paper, which was illustrated by some excellent drawings, 
concluded with a description of a continuous wire-drawing machine, 
and of the process of the manufacture of bronze wire. 

A lengthy discussion followed, which was opened by Mr. J. 
Jenkin, and taken part in by Messrs. Dunsheath, Parkinson, Lomas, 
Cobbe, and Lamb, the various points raised being fully replied to by 


the lecturer. 
The meeting terminated with a very hearty vote of thanks to Mr. 


Shaughnessy. 
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SOUTH WALES CENTRE. 


“ Power,” generated by hot-air engines and electric motors, for 


use in post offices in connection with telephone ringing arrangements 
and for pneumatic plant, was the subject of a lecture by Mr. H. O. 
Fleetwood at Cardiff on December 7th, 1909. Leaving the larger 
plant at Cardiff for separate treatment, the lecturer traced the improve- 
ments which had been effected in each of the several pneumatic 
plants which have been installed at the smaller towns of this district. 

Mr. E. A. Jones, on January 11th, тото, read a very interesting 
paper on “ Wayleaves," which, in addition to its technical qualifica- 
tions, was possessed of an undercurrent of historical and political 
similes which rivetted the attention of the audience more closely 
than any lantern-slides or diagrams could possibly have done. 

«Тһе Wiring of Buildings " was discussed іп a paper read by 
Mr. W. Platt on February 1st, 1910. The lecturer raised a number 
of points in connection with “ fusing,” the protection of cables and 
leads, and the disposition of leads behind switch sections, etc., 


which showed that the standard instructions on these subjects are 


not invariably acceptable to the men who have to do the work. 

The final meeting of the centre took place at Newport on 
Tuesday, March 1st, when Mr. A. E. Land read an admirable paper 
on “ The Forked Quadruplex.” 

Prior to the meeting, a party of about thirty members paid a visit 
of inspection to the creosoting plant of Messrs. Burt, Boulton, and 
Heywood, at the Alexandra Dock, Newport, where Mr. T. H. 
Railton (the contractor’s local manager) and Mr. C. T. Leask (Resi- 
dent Inspector for the Stores Department) conducted the party over 
the depot and explained the process of creosoting telegraph poles, 
railway sleepers, and other timber. A charge of timber, loaded on 
small carriages, is drawn into the creosoting cylinder, which resembles 
an egg-ended boiler. The covers, or ends, are clamped on, and a 
steam pump exhausts the air from the chamber until a fair vacuum 
is obtained. The creosote oil is next admitted to the cylinder, and 
finally subjected to a moderate pressure, which drives it into the 
pores of the timber for a considerable distance. Finally the surplus 
creosote is run back to the subterranean tanks, and the charge with- 
drawn ready for stacking. The gauging of the quantity of creosote 
in the tanks before and after the saturation of the charge permits of 
the quantity absorbed by each square foot of timber treated being 
readily calculated. | | 


NORTHERN CENTRE. 


An excellent paper on the “ Graphical Methods of Calculating 
Mixed Circuits" was given by Mr. A. G. Lee, B.Sc., on December 
I3th, 1909. | 
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There was a good attendance of members, who followed the 
lecturer’s very able treatment of a difficult subject with close atten- 
tion. Mr. Lee's ability as a lecturer is well known, and it is hoped 
that his latest effort will in due course reach a wider circle than that 
privileged to attend the local centre meeting. 

On January roth, тото, Мг. С. Sutton gave an interesting 
paper on what is, to P.O. Engineers and Clerical confrères alike, a 
most important subject, namely “ Estimates.” 

The matter was dealt with in а very гасу and unorthodox style, 
and was greatly enjoyed bya large attendance. The discussion that 
followed proved equally interesting, and the interchange of views on 
questions of procedure in “ estimating" will prove of value in 
cementing the cordial relations existing between superintending 
engineers’ and sectional engineers’ offices. | 

We must, however, challenge Mr. Sutton’s statement that the 
building of the Tower of Babel was suspended because of the omis- 
sion to furnish an estimate. As was pointed out during the dis- 
cussion, the failure was undoubtedly due to lack of precedent 
authority ! 

The meeting fixed, for February 14th had to be postponed in 
consequence of the severe blizzard which visited the district a few 
days before, full details of which are given in a special article, 
appearing elsewhere in this issue. | | 

On a date yet to be fixed, Mr. J. W. Ray will read a paper on 
** Gas and Petrol Engines," this being the concluding lecture of the 
present session. 


M M— ккеккке 


METROPOLITAN CENTRE. 


The paper for January, 1910, read before the Metropolitan 
Members of the Institution at the Northampton Institute, Clerken- 
well, was one of much interest toall telephone men. In his method 
of handling the subject of ‘‘ Telephone Development Studies,” 
Mr. R. Waring brought under review not only its theoretical and 
practical aspects, but presented to his listeners a most interesting 
sidelight on the economics of this branch of study and investigation. 
Mr. Waring spared no trouble in illustrating his lecture with well. 
chosen reproductions from the map, and plan, details of actual 
surveys. The fact that these related to localities from which the 
Metropolitan membership is drawn added considerably to the interest 
of the meeting. 

On February 14th Mr. Booth added to the records of the centre 
a paper entitled “ Radio-Telegraphy.” Here, again, no trouble was 
spared in the preparation of lantern-slides to illustrate the theoretical 
and practical phases of the subject. In all some sixty or seventy 
pictures were thrown on the screen. If one were called upon to 
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particularise the points of greatest interest of the lecture, one would 
probably select Mr. Booth’s able descriptions of coupling and tuning, 
and would not pass without note the admirable departure intro- 
duced by Mr. Booth of illustrating his expositions by practical 
demonstrations on working apparatus. An exhibit of other items of 
apparatus, referred to in the course of the lecture, was suitably 
arranged for individual inspection by members at the close of the 
meeting. 

Of the special lectures arranged by the Council, the first to be 
delivered was one by Mr. D. Aikenhead Stroud, LL.B., of the 
Solicitor's Department, G.P.O. The meeting was held under the 
auspices of the Metropolitan Centre on Friday, February 25th. 
Mr. Stroud took for his subject the “ Law of Contract," and this 
proved to be of absorbing interest to all present. One has in 
the past perhaps been inclined to consider all legal matters to be 
“dry as dust"—except possibly those in which one may be an 
interested party—but Mr. Stroud proved that the study of contract 
law can be approached in a manner such that it can become, at one 
and the same time, both entertaining and instructive. The apt 
illustrations selected by the lecturer to make clear the rules as 
to “Offer and Acceptance,” “ Fraud,” “ Misrepresentation," and 
** Mistake " are not likely ever to be lost to mind by his listeners. 
Mr. Tandy ably presided in the absence of Mr. Moir (Chairman of 
the Metropolitan Centre), who, on account of a severe cold, was 
unable to take his accustomed seat. 


NORTH-EASTERN CENTRE. 


The meeting held on December 20th was unfortunately sparsely 
attended owing to the fact that the heavy snowstorms ofthe previous 
days demanded the continued attendance of the staff in the Sections. 
Those who were able to be present listened with much interest to a 
very able paper, entitled ‘‘ Power Plant for Telephone Exchanges," 
contributed by Mr. J. R. Kingston, of Bradford. The paper gave 
rise to considerable discussion, which was vigorously maintained. 

The anxiety of our members to exercise the franchise led to the 
postponement of the January meeting from the 17th to the 315, 
when а good company assembled in the Y. M.C.A. Committee Room 
to hear a paper Бу Мг. С. W. Hall on “ Notes on Secondary Cell 
Working." In the absence of Mr. Carr, the chair was taken by Mr. 
A. Longden, and we had the pleasure of welcoming Mr. J. D. Taylor 
on his return after a lengthy illness. 

The paper, which covered the subject in a very thorough manner, 
gave evidence of very careful preparation, and its value was enhanced 
by the sample plates passed around for inspection. It is hoped that 
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it may be possible to ensure the retention of the paper in a more 
permanent form. 

The Committee Room of the Y.M.C.A. was again the venue of 
the General Meeting, held on February 28th. 

Mr. B. O. Anson read a paper,on “ Local C.B. Exchange Design,” 
in which he treated his subject exhaustively. The paper was 
followed by an interesting and animated discussion. 


SOCIAL NOTES. 


EASTERN CENTRE. 


A STAFF dinner was held at ** Ye Olde Castel " Hotel, Cambridge, 
on January 11th. The company numbered nearly sixty, and a most 
enjoyable evening was spent. 

The chair was occupied by Mr. J. F. Lamb, and Mr. J. Jenkin, 
late Superintending Engineer, attended as the guest of the evening. 

Amongst the toasts were “ Mr. J. Jenkin” and “Тһе Chairman," 
both of which were received with enthusiasm and responded to in 
felicitous terms. 

Mr. Jenkin was deeply touched by the many kindly thoughts 
which found expression in the speeches of the proposer, Mr. E. H. 
Shaughnessy, and of Messrs. F. S. Parkinson, C. P. Walby, and 
S. H. Deacon, and thanked the company heartily for assuring him 
of their continued interest in his welfare and for their good wishes 
for a happy and prosperous future. 

The musical portion of the programme was composed entirely of 
contributions from members of the Staff, and revealed much talent 
of a very high order. 

PRESENTATION.— Mr. J. Jenkin’s numerous official friends 
recently presented him with a small token of their esteem and good 
wishes, which go with him in his retirement. The proceedings were- 
of a private nature, and there was no organised presentation on 
account of the recent ruling on the subject. 


VISITS TO WORKS. 


METROPOLITAN CENTRE. 

NOTES OF A VISIT OF INSPECTION MADE BY MEMBERS OF THE METRO- 
POLITAN CENTRE OF THE I.P.O.E E. TO THE New G.P.O. АТ KiNG 
EDWARD’s BUILDING, NEWGATE STREET, E.C., ON DECEMBER ISTH, 
1909. 

THE new Postal premises were at this time in a most interesting state of | 
development. The ferro-concrete structure had been completed, and while 
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much of the external stone facing and internal plastering and tiling had been 
finished, many of the floors were still bare of embellishment, and the virgin 
concrete of floors, walls, columns and ceilings yet visible. 

A few notes concerning the ferro concrete work would therefore be of some 
interest. 

The larger building, called the Sorting Office Block, will be occupied by 
the sorting staff. The third floor is to be used for refreshment rooms, cloak 
rooms, etc. ; the lower storeys with the ground and lower ground floors will be 
given over to sorting and despatching work. The basement will serve as a 
store for cable drums and receptacles. | 

The Public Office Block, which is one floor higher, will be occupied by the 
Administrative Staff attached to the London Postal Service Department. 

Both buildings are constructed throughout of ferro-concrete, and, except- 
ing the steel bars and stirrups employed for the reinforcement, no metal has 
any place in their main structures. Тһе concrete used consisted generally of 
four parts of aggregate, two of sand, and one part of Portland cement. The 
steel rods vary in diameter from ,°; of an inch to 2 in, the smallest size 
being used universally for stirrups and the larger diameters for bars in columns 
and beams. Bars intended to withstand tension were fish-tailed at their ends 
to provide an additional mechanical bond in the concrete. ‘The ends of 
vertical stress-bars in the columns, however, were simply butted together. 
Expanded metal was not.used on the work, the binding being better met by 
means of the smaller gauge steel rods, placed in hatchment across the main bars. 

The main columns supporting the buildings are 2 ft. 4 in. square in the 
basement, and are reduced 4in. on each successive floor. ‘The concrete 
faces at the lower part of the columns on each floor are protected from injury 
by a covering of } in. sheet steel to a height of 4 ft. 

The main beams are 16 in. deep and 8 in. wide, and average 35 ft. in length, 
the greatest span of single beam being 45 ft. One exceptional feature in the 
structure of the Sorting Office Block is that practically the whole of the east 
wall of the building, from the first floor upwards, is supported on a single beam 
147 ft. in length. This beam is strengthened by cantilever projections meeting 
it rectangularly 12 ft. біп. from their first supports. Its section is 24 in. by 
I2 in. | 

Mr. Pettit, in his article which appeared in the first volume of the JouRNAL, 
has given many details of the ferro-concrete structure then in course of 
erection, and it is not proposed, therefore, to repeat the figures relating to 
the area, etc., of the vast sorting halls which the columns and beams support. 

Between the two buildings, a covered bridge of ferro-concrete over the 
loading yard, provides a connection between the second floors. It hasa span 
of 50 ft. 6 in., and is 8 ft. high and 6 ft. wide. It should be mentioned that 
the two sides are also the supporting beams. 

At the N.E. corner of the larger building, a ferro-concrete smoke-shaft 
136 ft. in height provides for the escape of gases from the boilers. The 
shaft has an internal dimension of 4 ft. square, the concrete wall at the 
lower part to a height of 4gft. gin. being 8in. in thickness, plus an 
internal wall of fire-brick. Above this the wall has a thickness of ferro-con- 
crete only of 9 in., which diminishes to 6 in. at the top. 
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. The staircases are, of course, of ferro-concrete, and in the case of the 
Sorting Office Block ascend to an expansive flat roof. Here may be seen 
five ferro-concrete motor houses containing the ventilating fans. 

For the purpose of adequately testing the structures, the floors were 
loaded with a maximum of 168 lb. per sq. ft. of ballast and sand in the case 
of the ground floor, and 126 Ib. for the upper floors. The loading yard, 
under which extends the lower ground and basement floors, was tested with 
a load of 336 lb. per sq. ft. In all cases the deflection noticed after twelve 
hours was very small Upon the removal, after twenty-four hours had 
elapsed, of the applied load, the beams were found to resume their normal 
line, thus proving the flexibility of ferro-concrete structures. The maximum 
deflection which occurred was ү; in. on а 40-ft. span. The maximum 
deflection permissible is 41; of the span. Тһе loading had no effect on the 
supporting columns. 

All iron service pipes for drainage, water and gas, are of necessity either 
suspended from the ceilings, or are carried on brackets along the walls. 

It is worthy of note that structural work was commenced on the site in 
March, 1907, and the ferro-concrete structure itself completed at Christmas, 
1908, exactly eighteen months after the first load of wet concrete had been 
rammed into the timber “forms” in May, 1907. It is expected that the 
premises will be ready for occupation by August of this year. 

The carcasing of the two buildings encloses a total content of over nine 
million cubic feet. Readers interested in the economics of this system of 
construction are informed that the cost works out at 17d. per cubic foot. 
This, of course, covers only the erection of the ferro-concrete carcases. 

We may, indeed, feel proud of the fact that these premises rank among 
the largest structures, entirely of ferro-concrete, in the world. 

In an excavation made by the Society of Antiquarians in the centre of 
the courtyard facing Giltspur Street are visible the remains of a bastion, part 
of the Roman wall which once encircled London town. It is interesting to 
learn that this ancient relic, which is in good condition, is to be enclosed 
and preserved by the Department and the Society. 

Here are walls 8 ft. in thickness, and very probably the masterwork of 
construction of that dim past of English civilisation. Overshadowing this 
venerable pile of ragstone and tile is the huge structure with its 8 in. walls 
and 35 in. floors, the last word in modern construction. Truly a striking 
contrast ! 

In concluding these notes the writer takes this opportunity of thanking 
Mr. Frank Woodward, the clerk of works on the site, for the details he has 


kindly provided. 
WM. D. 


NORTH-WESTERN CENTRE. 


On January 24th and 25th, 1910, the members of the North-Western 
Centre were privileged to visit the the Corporation Power Station, Stuart 
Street, Manchester, by the courtesy of the borough electrical engineer. This 
is the third largest station in the country, and is an excellent example of its 
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[ts educational value is great, from the fact that all types of generating 
averting plant are housed in positions to render examination and 
son easy. 

thanks of the members have been conveyed to the borough electrical 
г for the facilities granted to us and for the services of our guides. 


SCOTLAND WEST CENTRE. 


anuary 13th, by the courtesy of Professor Andrew Gray, LL.D., F.R.S., 
gow- Local Centre visited the Natural Philosophy Department of the 
' University. The party were met by Dr. J. С. Gray, D.Sc., and Mr. 
.055, M.A., and entertained with afternoon tea. They were afterwards 
ed over the new and splendidly equipped laboratories, and shown 
есев of philosophical apparatus of great historical interest. Amongst 
nay be mentioned the original apparatus used by Joule in the determi- 
Е the mechanical equivalent of heat, a working model of the Stirling 
engine, and several experimental models of Lord Kelvin's electrical 
ng instruments. An improved form of magnetometer was also 
а. Тһе workshop and a то h.p. liquid air plant were also inspected. 
ter plant was more fully explained afterwards in the large lecture 
by means of lantern-slides and experiments. It was most interesting 
'rdinary red І.К. gas tubing rendered as brittle as glass, and grapes 
with a hammer, with the sound and appearance of an ordinary marble. 
l of liquid air was afterwards handed round for inspection. 

he end of the proceedings Mr. Fossett —apologising for the unavoid- 
sence of the President, Mr. Stewart—moved a vote of thanks to 
or Gray, Dr. Gray, and Mr. Ross for their kindness in receiving and 
ning the members. | 
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the Editor of THE POST OFFICE ELECTRICAL ENGINEERS’ JOURNAL. 


—] had anticipated some of my “ National” colleagues would have taken 
suggestion anent the comparative value (not monetary, but practical) of the 
thods of O.H. distribution, viz. the P.O., with poles in main streets and 
wried into subscribers’ premises in front, and the National method of hiding 
it in the rear, and leading in at the back, of subscribers’ premises where 
re are two or three points on which the latter method commends itself. The 
tion of a single pair of wires from the pole in any direction only adds to a 
nited extent to the “side pull? consequent thereupon, whereas if eight toten 
ess or more will have, of course, a less or greater effect) have to branch at 
varying 30? to 9o? from the line of route, the side pull is by no means negli- 
The staying requisite to meet this is not possible in the limited area of a 
К (and there is always the possibility of having fairly sharp angles of heavy 
unstayed laterally for the same reason), and in the event of storms, insuffi- 
stayed poles become a danger. 
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There is also the aspect of trouble arising through wires crossing “trolley ” 
routes if distributed in the front of the premises, which is wholly avoided in a 
. carefully planned area with the “rear” distribution. 

Apart from the objection to poles in the streets, subscribers will more frequently 
consent to the attachments being made at the back of a house than in front, 
especially where there is any attempt at architectural beauty, etc. 

I would like also to pass a criticism regarding a remark on page 184 of the 
October number, and the latter part of paragraph five. It is stated that “іп order 
that there may be ample space for the separators to fall clear of the springs when 
the relays аге energised, the relay covers are removed before the change-over.” | 

It will be known that the glass separator is very fragile, necessarily so, remem- 
bering how slight is the adjustment of the relays. In falling, when released, a very 
large proportion of these glasses break, and it would be found, I think, highly 
detrimental to the relays as a whole, as well as to the staff who were dealing with 
them, to allow the glasses to fall from strip to strip of relays, splintering themselves 
as they go. [n a recent change-over, in which I was a participant, the covers were 
allowed to remain until after the change-over. The equipment was W.E. Co.’s 
No. 1 type, and there was no difficulty through lack of space preventing the glass 
falling. After the change-over was accomplished, the cover of a strip was taken off 
with the pieces of glass therein, the relays examined to see that none of them had 
failed to clear, and after being emptied, the cover was replaced and the next strip 


dealt with. | 
E. J. Woops 
(Local Manager, National Telephone Co., Ltd., Margate). 


FOREIGN AND COLONIAL NOTES. 


WE have to thank Mr. J. E. Williams, Assistant Engineer-in- 
Chief of Natal, for the accompanying photographs and notes. It 
will be remembered that Mr. Williams served in the N.E.N. district 
as a Sub-Engineer and in the Metropolitan Central District as a 
Second-class Engineer before taking up his present appointment. 
He says: “ The lower picture is a view of one of our heavy routes, 
erected on Buller’s iron poles, and carrying subscribers’ circuits and 
trunk circuits from Pietermaritzburg in the direction of Scottsville, 
one of the suburbs. You will notice the “ trunks" on the right- 
hand half of the top pair of arms. By the way, the arms on this 
route are not Buller’s; they are Siemens’. The only difference is 
the clip. Siemens’ have a clip curved to fit the round pole, while 
Buller’s have a straight channel iron clip. Further on, the route 
crosses from left to right, over the tramway trolley-wires. The 
crossing is made by means of aérial cable as a means of protection 
from power-circuit contact danger. We have agreed with the local 
. authorities to do this in all such cases. 

“Тһе upper picture is a view of a Buller's pole-top with Buller's 
fittings. The pole is 44 ft. high. 

“I hope, after examining these views, you will concur in the 
verdict expressed by Sir W. H. Preece, when he was here with the 
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British Association, that Natal 
would take a lot of beating, so 
far as line construction is con- 
cerned.” 

Mr. Williams also encloses 
a cutting from the ‘ Natal Wit- 
ness,’ and we think the follow- 
ing paragraphs will interest 
our readers, because many of 
the names of towns referred to 
are already familiar to them, 
and it is pleasant to see them 


recur under hap- 
pier circumstances 
than when they 
were оп every 
tongue, a decade 
ago. 


CONSTRUCTION IN NATAL. 


EXTRACT FROM THE * NATAL WITNESS, JULY 24TH, 1909. 


If there is one department of the public service upon which Natal has the right 
and title to pride herself, it is that which deals with telephone communication, not 
only as between towns scattered through the length and breadth of Natal, but with 
those far distant across her borders. Іп no part of South Africa has anything like 
the advance been made in this form of communication, which is now a familiar 
adjunct of the commercial and social life of the Colony. 

The system of trunk telephones, now extending into practically every district 
of the Colony, we owe to the devastating cyclone of 1904, which, while working 
havoc on the telegraph lines, came as a blessing in disguise. The necessity for 
repairing the loss thus created was the opportunity seized by the Postmaster- 
General to inaugurate the trunk system, the utility of which has now been more 
than proved, as the figures given in this article, and now published for the first 
time, will show. To-day Natal alone amongst South African Colonies is practically 
linked up from end to end ; and very shortly intervening gaps will be filled in, so 
that many of even the smallest villages will by this medium be brought into closer 
relations not only with the large towns but with each other. 

In view of the fact that the Government has voted £10,000 for telephonic 
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DINNER ENGINEERING DEPARTMENT. 


extensions, etc., a representative of the ‘Natal Witness’ waited upon the Post- 
master-General, thanks to whose enterprise this Colony takes the lead in South 
Africa in inter-communication, in order to ascertain in what direction the expendi- 
ture would be made. Mr. Maxwell Hibberd courteously supplied the desired 
information, together with other interesting facts in connection with this and other 
departments of his administration. 

It is proposed to erect new copper wires on the existing poles which extend 
across country from Ladysmith to Newcastle, with the object of giving an alter- 
native telephonic route from Maritzburg to Newcastle and Johannesburg. This 
would also have the effect of bringing Elandslaagte and Waschbank in connection 
with the trunk line services of the Colony. 

A new pair of copper wires is also to be erected along the railway from Maritz- 
burg to Durban, to improve the communication between those centres, a section of 
which is becoming rapidly congested by the increasing traffic, and also to bring 
stations, such as Hillcrest and Malvern, on to the trunk line system. 

It is also intended to run a new wire from Durban to Port Shepstone, thereby 
giving trunk line communication to Isipingo, Lower Umkomaas, Umzinto, and 
Port Shepstone. 


NUMEROUS EXTENSIONS. 

A number of minor extensions, such as from Vryheid to Louwsberg, Nottingham 
Road to Loteni, and Greytown to Muden, will probably complete the expenditure 
of the special grant of £10,000, though it is also hoped that it will be possible to 
effect improvements on the Maritzburg—Greytown route. These would consist in 
the erection of new wires from Maritzburg to Greytown, giving trunk line com- 
munication to Albert Falls, New Hanover, Dalton, and Seven Oaks. 

As an instance of the way the trunk line work has increased in the Colony, it 
may be pointed out that the number of telephone trunk lines open in January, 1908, 
was eleven, while there are now twenty-six. Also, that for the year ended May 31st, 
1908, 33,803 telephone trunk messages were dealt with, while during the nest 
ensuing twelve months the number had increased to 48,445. Тһе very substantial 
increase was doubtless due to two causes—(1) to the introduction of a uniform 
rate of 15. 64., instead of the previously existent mileage rate ; and (2) to the use 
of the telephone trunk lines having become more familiar to the public, and, con- 
sequently, more popular. | 


POST OFFICE ENGINEERING DEPARTMENT, 
LONDON: SEVENTH ANNUAL DINNER. 


THE above dinner was held at the Hotel Cecil, Strand, W.C., on 
Tuesday, February 15th, 1910, Major O’Meara, C.M.G., Engineer-in- 
Chief, presiding. 

The guests of the evening included—the Right Hon. Sydney 
Buxton, M.P., Postmaster-General ; Sir Robert Hunter, C.B.; Dr. 
Gisbert Kapp, President of the Institution of Electrical Engineers ; 
Hon. R. D. Denman, M.P.; Sir John Gavey, C.B., late Engineer-in- 
Chief; Colonel Price, C.M.G., Dr. Walmsley, Professor Wilson, 
Mr. A. M. Ogilvie, Colonel A. Bain, Mr. G. Morgan, Mr. F. Gill, 
Mr. S. J. Goddard, Mr. A. F. King, C.B., Mr. E. A. Eames, etc. 
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After the royal toasts had been duly honoured, the Right Hon. 
SYDNEY Вохтом, Postmaster-General, in proposing the toast of 
“The Engineering Department," said: 

Major O’Meara and Gentlemen,—This is the fifth time that I have 
had the honour of being asked to propose the toast of “ The Engineer- 
ing Department." I am afraid that, owing to events'over which I 
have very little control, this is likely to be the last time I shall have 
that opportunity as Postmaster-General, and I am therefore very 
glad that the occasion has arisen while I am still Postmaster-General 
of being ableto give youthis toast. May I just say a very few words 
with reference to the four years during which I have occupied the 
very great position, the very responsible, the very interesting position 
of Postmaster-General and Parliamentary head of this great Depart- 
ment. 'There may possibly be some other occasion for mentioning 
this subject, and therefore I will only say now that I leave this position 
with the utmost possible regret. I leave it, perhaps I may be allowed 
to say, also with a sense of great satisfaction for this reason, that in 
my experience of the office I have received the utmost support and I 
have received the confidence of those with whom I have had to work, 
and I hope that I have made many friends whose friendship I shall 
value all my life. (Applause.) If I can feel in leaving the Depart- 
ment that there exists even the slightest feeling of regret on the part 
of those in the service, I shall feel that my four years’ work has been 
thoroughly well spent. 

I have to give the toast of “ The Engineering Department," апа 
couple with that toast the name of our Chairman this evening, Major 
O'Meara. 

I am glad to think that he has come back from the United States 
better in health, and with an increased knowledge of the ways, 
manners, and customs of our American cousins that we shall prob- 
ably see in various ways in the Engineering Branch. I have to 
congratulate you this year, at all events, on one matter which is 
satisfactory to us all. When I had the honour of addressing you last 
year I referred to the revision in the Engineering Department—the 
long overdue revision—a revision which had been expected for some 
time before, but which had not then come to fruition. I am glad 
to think that since then that revision has taken place, and although 
I do not suppose any revision gives complete satisfaction to any 
department or section of a department, at all events it was a very 
considerable revision, and one which, I think, you will feel has been 
a considerable step forward in regard to your Department. I find 
that in the course of last year the number of first-class engineers 
increased by 37 per cent., and a further matter to which, I think, 
considerable interest is attached, is that first-class engineers in charge 
of sections are now all on terms of equality. There has also been an 
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increase of 35 per cent. in second-class engineers, and we hope to 
obtain additional clerical appointments in other parts of the Depart- 
ment. There has been delay, unfortunately, as regards revisions; 
although we take some time in our Secretarial Department, the 
Treasury sometimes takes even longer in agreeing to our revisions, 
and we, again, get into arrears, but I think you will admit, at all 
events, that we have in the last twelve months made a really serious 
and effective effort to meet arrears and to overtake them. (Applause.) 

Let me just say that I desire on behalf of the Department to 
recognise to the full the zeal and energy with which you gentlemen 
of the Engineering Department have performed under exceptional 
strain and circumstances an exceptional amount of work, and that 
I desire to say very honestly and very sincerely. (Applause.) 

We have had inthe past year, from the engineering point of view, 
apart from internal interests, one or two questions which have come 
up, and which are either disposed of or are under discussion at the 
present moment. In the first place, as regards the Telegraph Con- 
struction Act, which I was able to get through the House of 
Commons two sessions ago, this Act has been of very considerable 
advantage to us, and we are now able to deal with recalcitrant 
owners and others in a manner which has assisted us enormously in 
carrying out lines of telegraph and telephone poles in the direction 
that we desired; and while it is the Department’s desire to treat 
owners with the utmost consideration, we are now able to meet them, 
and they are able to meet us, on terms of equality. Then a further 
matter to which I think I referred last year, and which is of con- 
siderable interest, is the fact that the State has now acquired what 
we may call the internal wireless system of this country. We were 
able to acquire it at a very reasonable price, which I am afraid our 
friends of the National Telephone Company—whom I am glad to see 
here to-night —(applause)—would not accept for their system as а 
‘whole, namely, £15,000. | 

We have been able to acquire these various stations and licenses 
for a reasonable sum, and we are now in the position of having this 
‘system in our own hands, and of being able to develop it on the 
right lines in the general interest of the community. Of course, 
wireless telegraphy is at present in its infancy, but I think we may 
feel that it has before it a great future in various ways, especially for 
the purposes of mercantile marine. Hitherto I have been rather 
against compulsory wireless telegraphy for the mercantile marine, 
but now that I am going to the Board of Trade I am inclined to 
think in order to assist you that I shall have to introduce a Bill for 
‚а compulsory wireless system. (Laughter.) 

Another matter with which we have had a good deal to do in the 
past year is one of some delicacy to discuss this evening with my 
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friends Mr. Gill on one side and Mr. Goddard on the other. We 
have had, I am glad to say, not only negotiations with the National 
Telephone Company with a view of providing for the inevitable 
taking over of the Company at the end of 1911, but these negotiations 
have been of a particularly amicable character, and we have been 
able to arrive at certain conclusions with the Company. Both 
parties I am sure are desirous of this—not to take undue advantage 
of the position created by the Act of Parliament and the Agreement, 
but to endeavour to meet one another fairly, justly, and generously, in 
order that the telephone system of this country when we take it over 
іп 1011 may be in an efficient state, and that between now and then 
we may provide for its continual growth and continual development 
on lines which will be in the interests of the Company, the Depart- 
ment, and the public at large. (Applause.) 

These are the lines on which we are endeavouring to negotiate 
with the Company. I hope we have already arrived at a satisfactory 
conclusion in regard to various matters, and I hope we may be able 
to come to a satisfactory conclusion in regard to all questions still 
outstanding. At all events, as regards the Engineering Department 
of the Post Office, it will not be very long before you gentlemen will 
have a large and important task thrown upon you, and have to 
undertake the whole telephone system of this country. I have 
ventured to say on more than one occasion that I am not one of 
those particularly enamoured of the telephone. І rather think it is 
the invention of a gentleman who had better be nameless. (Laughter.) 
At all events there it is; we have got to make the best of it. and we 
have to put it on an efficient and economic basis. We desire to 
make it an efficient service, and if possible more efficient than the 
National Telephone Company's service. І heard the other day—I 
hope my two friends will excuse my mentioning the fact, it was just 
before the election—from a gentlemen who said that up to then he 
had been a Liberal, but his telephone had been working so badly that 
he fully intended to vote for the Unionists on this occasion and to 
support the House of Lords. I made inquiries about him, and I 
found I was able to write back to say that I hoped he would recon- 
sider his position because he was not on the P.O. system, but he was 
on the N.T. system, and that Mr. Frankin, the Chairman, was a 
Conservative. (Laughter.) 

One other matter which is about to take place, of some import- 
ance to the Engineering Department, is the Conference in Paris in 
regard to various technical matters connected with telephone and 
telegraph work. I have now been four years at the P.O., but I have 
not even got the ghost of an idea of what most of the technical terms 
used in the Engineering Department mean, and I do not propose 
therefore to discuss them with you or even to detail what are those 
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technical questions to be discussed by the Conference. At all 
events, this Conference will be of very great value from the interna- 
tional point of view, and matters of very considerable moment to the 
telegraph and telephone interests will be discussed. 

There is one other matter to which I think I should refer, and 
that is that we are within a few days of the fortieth anniversary of the 
taking over of the telegraph system by the State from the Telegraph 
Companies, and it is almost worth casting back to that time to see 
what enormous developments the telegraph system has made. Let 
me give you a few figures I have obtained : 

In 1869, the year before the companies were taken over, the 
actual number of telegrams dealt with was 61 millions; in 1909 there 
were no less than 85 millions. The mileage of land wires at the 
time of taking over was 60,000, and we have now over a million 
miles. That, I think, shows the extraordinary development which 
has taken place. | 

As regards the Engineering Department, we have no figures 
going right back to the beginning, but we have those for three years 
later. The total engineering establishment in 1873 was 630, and 
last year the figures had risen to nearly 2900, which shows the enor- 
mous development which has taken place. 

These are very remarkable figures, but what is most satisfactory 
about them is this, that while they show enormous development in 
regard to this matter of telegraphs and telephones, we all of us know, 
who have to use them, that not only has the staff increased and the 
work increased, but that the efficiency and the speed and the general 
advantage to the public has increased even in greater ratio. There- 
fore, gentlemen, I am proud, as Postmaster-General, for the time 
being representing this great Department, to ask you to drink the 
health of the Engineering Department, coupled with the name of 
Major O'Meara, Engineer-in-Chief.  (Applause.) 

Major O'MEARA, In responding, said : 

Mr. Buxton and Gentlemen,—I am sorry to say that I have to 
announce the absence of a large number of friends this evening. 
First of all, Sir Henry Norman is unable to be present. Sir 
Matthew Nathan, our new Secretary, is also absent, and I regret that 
his absence is due to a family bereavement. We had hoped to have 
had with us the President of the Institute of Civil Engineers, but he 
has wired to say that he is unable to come. Sir William Preece 
wrote yesterday saying that unfortunately he was, after all, unable 
to attend, as his doctors had forbidden him to go out at night. Sir 
John Cameron Lamb has, we regret, also been unable to attend. I 
am sure you will also be sorry to learn the cause of Mr. C. A. King's 
absence: he is unwell. Mr. Willmot wrote yesterday to say that he 
was sorry to be unable to be present, as it was the first dinner of 
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the Engineering Department he had missed. Mr. Carey also regrets 
his inability to be present. 

Gentlemen, I am sure I am expressing your views when I tell 
the Postmaster-General that we very much appreciate his presence 
here to-night. (Applause. Certainly none of us have fought an 
election, but we have done a certain amount of hard work, and we 
can therefore quite imagine what the Postmaster-General has been 
through during the last few weeks. І am sure I am expressing the 
sentiments of all of vou. when I tell him that we were sincerely glad 
to see that he had again won the confidence of the electors of his 
old constituency. I think also you would wish me to congratulate 
Mr. Denman, who has been so long associated with the work of the 
Department, on his now having risen to the dignity of a burgess, as 
member for the Borough of Carlisle. 

I am sorry to have to announce the death of Mr. Krarup, the 
Chief Engineer of the Danish Telegraph Service. Some of us came 
into contact with him in 1908 at Budapest : others, on the invitation 
of the Danish Government, came into touch with him at Copenhagen 
last year. lam sure that I am expressing your sentiments when I 
say that we deeply sympathise with his colleagues in the loss which 
they have sustained. I feel sure that the telephone art 15 the poorer 
by his death. 

Gentlemen, it is a great pleasure to us to have at our table 
to-night Dr. Kapp, President of the Institution. of Electrical 
Engineers. The Institution is one with which our branch of the 
Post Office has been long associated. 

The Postmaster-General has referred to the Paris Conference. 
At Budapest there were only three of us. I may say that he 
omitted to tell you that he has nominated eight officers of the 
Engineering Department to attend this Conference, so that we shall 
be very strongly represented at Paris. The Hungarian administra- 
tion has taken the lesson of the first Conference to heart, and the 
Conference Committee have wisely decided to limit the number of 
subjects which will be discussed at the coming meeting. This will 
give everybody an opportunity of posting themselves up on the 
selected subjects beforehand, and I am quite sure that the result of 
the discussion will be therefore all the more useful. Our colleagues 
and neighbours in Paris have unfortunately been suffering recently 
from a deluge. І ат sure that our sympathy has gone out to them 
during their troublesome times; but one thing at least has been 
borne out by this calamity, and that is that the engineer, who suffers 
from lack of appreciation by the lay mind, has had his usefulness 
demonstrated to thousands who found themselves dependent on 
activities previously unsuspected. 

I have been warned that you will expect to hear something 
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about my visit to America. It would, I fear, be very difficult to 
cover the ground satisfactorily, but I must on this occasion acknow- 
ledge publicly the exceedingly courteous manner in which I was 
received by all officials connected with the telephone and telegraph 
services of that great continent. (Applause.) The readiness with 
which they answered my questions, and the trouble which they took 
in setting their people to collect information for me, is, I think, 
known to some of you, because you have handled some of the 
literature. The Americans are, as you know, a very go-ahead people, 
but after all they are almost as conservative as we are in this 
country. In engineering matters of course we give them credit for 
doing big things —and they do big things—but they move cautiously, 
and it is only when they have *' tested ош” and ‘ proved іп” any 
new idea that they adopt it. I may say that our preconceived ideas 
that we have come to a state of rest in the development of the 
telephone art were rather shaken on my visit to America. The 
telephone art, gentlemen, is still in a state of flux. Of course, I do 
not want to bea prophet here to-night, but I would not be at all 
surprised if developments take place within a short time which in 
their nature may prove to be even more radical than the change 
from the magneto to the C.B. system. There is another thing that 
our friends over in America have to contend with, and which is 
familiar to us, namely, storm damage. We have had experiences of 
this kind in the north recently. I may say that I travelled for a 
whole day in the States, and I saw nothing but damaged telegraph 
and telephone lines lying on both sides of the railway track. As you 
аге aware, in America they do everything on a magnificent scale, 
and this applies in the case of storm damage. Probably some of 
you know the story of the Scot who was explaining to the American 
that they had very severe winters in the north of Scotland,  ** Why, 
it is nothing at all to the cold we have in the States," said the 
American. “І can recollect one winter when a sheep, jumping from 
a hillock to a field, became suddenly frozen on the way, and stuck in 
the air like a mass of ice.” ** But," said the Scotchman, “ the law 
of gravity would not allow that." “ І know that," was the answer, 
* but the law of gravity was frozen too." (Laughter.) 

There isone thing that did impress me in America, and that was 
the very deep study that had been made of organisation. I do not 
propose to go into details, because it has been my good fortune to 
have been given a pamphlet, extracts from which I have circulated, 
explaining the American view. 

It may interest you to know that when the Manitoba Government 
Telephone Organisation was formed, the Order in Council provided 
that the system should be managed by three commissioners, namely , 
a chairman, a qualified professional engineer, and an accountant. 
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In America, the engineer is certainly very much appreciated. 
He has risen to very high positions. In many of the large centres 
I visited, I found the man who was managing the telephone system 
had graduated in the plant or engineering department. I do not 
want you to run away with the idea that only men who have so 
graduated can rise. It was not only because they were engineers, 
but it was also because they were administrators that they had risen 
to these positions. I know that there is an idea that an adminis- 
trator must be born, and that he cannot be made; I am afraid I 
cannot agree with that conclusion at all. I think that the faculty 
for administration in some degree is given to us all. We can all 
develop this faculty, and it lies in the power of every engineer to do 
something to develop it in his own case. Engineers nowadays 
have to be something more than mere technical men. There are in 
our own Department positions which require considerable adminis- 
trative ability. I am quite sure that the extract which I have circu- 
lated to you will, if carefully studied, show you some of the directions 
in which these faculties can be developed. The art of administration 
is very highly developed in America. My conversation with those 
with whom I came in contact in America, from men occupying very 
minor positions right up to men in the highest grades, certainly led 
me to conclude that they had devoted practically half their time to 
the study of administration, and I attribute the success of the 
American telegraph and telephone undertakings to the organisation 
and tothe power of administration possessed by their officials. This 
trip of mine to America has its retrospective aspect. It is now 
twenty-five years since I first came into touch with the practical side 
of telegraphy. Іп those days I had not a very difficult command. 
It consisted of men and mules. The mules were very useful in their 
way, and saved the men a good deal of labour. The men were all 
Sikhs and not very highly educated. It was a very simple matter to 
establish a circuit. It was only a question of a few words of 
command, “ Walk march," “ Halt," ** Form station," and the thing 
was done. The whole of the apparatus was fixed then and there, 
and the man had only to fix a cable to one of the terminals of the 
apparatus board. The removal of the circuit was accomplished in 
an equally simple manner. How different things are to-day is a 
matter within your own knowledge. I had further opportunities to 
reflect on the development which had taken place in other branches 
of engineering. I compared the ship which carried me out to India 
twenty-five years ago with the floating palaces which took me out to 
the States and brought me home again, and the train which took 
me from Bombay up to the Himalayas with the railway train which 
took me across the American continent. I may say that the trains 
were as different as a market cart from an automobile. Now, gentle- 
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men, it has been said that the boast of the engineer is that he has 
created modern civilisation on its material side. My knowledge of 
the work we engineers are doing convinces me that that boast is 
fully justified. 

Gentlemen, I am quite sure that you would wish me to tell the 
Postmaster-General that we very much value the friendship of which 
he spoke, and we expect to have this friendship not only in our 
private capacity, but perhaps also on some future occasion in his 
official capacity. I believe certain classes of wayleaves can be 
referred to the Board of Trade. The Postmaster-General has under- 
taken to give those cases in our favour at once. I am sure it will 
be your wish that he may have a very prosperous career in his new 
appointment. (Applause.) 

Mr. Morr, rising to propose the toast of “ The Visitors," said: 

I have pleasure in rising to propose the toast of our guests. This 
is the Seventh Annual Dinner of the Engineering Department, and 
it is the seventh time on which this most important toast has been 
placed in the hands of one of the Metropolitan Superintending 
Engineers. І ат not sure that I can give very adequate reasons for 
this insistence, but I will give a rumour for what it is worth. 

The Committee responsible for the Dinner is believed to have 
come to the conclusion that the arrangement contains within it a 
charm which spells prosperity for the Dinner, and that when con- 
tinuity between the official rank of the proposer and the toast is 
broken, the fortunes of the dinner will be in the same position as 
were those of Macbeth when Great Birnam Wood was seen moving 
to Dunsinane. As that is a perfectly unthinkable condition of 
affairs, I am afraid that we must ask our guests to join with us in 
paying the respect which is always accorded by civil servants to 
usage and precedent. 

You may say that it is rather strange that a different Metro- 
politan Superintending Engineer should have proposed this toast on 
each of the seven occasions, seeing that there are only four Metro- 
politan Superintending Engineers. I will explain to you the reason. 
The Engineer-in-Chief, proud of this dinner, as he has a right to be, 
and anxious for its prosperity, as І am sure he is, has arranged for 
the necessary number of promotions. (Laughter.) Speaking for 
myself and my colleagues—I hope I can—I may say that should he 
find it necessary to take further steps in the same direction we shall 
be only too happy to fall in. (Laughter and applause.) 

Gentlemen, our principal guest to-night is, of course, the Post- 
master-General. (Applause.) І am sure we all regard it as a 
peculiar honour that he should have been able to steal away from 
the many other calls on him to come to this dinner of the Engineers. 
It is only a further illustration of one of the notes which will always 
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be associated with his reign at the Post Office—that he, takes a 
human, as well as an official interest, in the great body of men over 
whom he is placed. We are very much disappointed that Sir 
Matthew Nathan is not with us to-night. When he comes next 
year he will have a very hearty reception. If the first Secretary 1s 
not here, the second Secretary is here, and he is always a very 
welcome guest at this dinner. (Applause.) Ав you all know, Mr. 
King has a very wide and very deep knowledge of this Department. 
This is due partly to the fact that he has been so long connected 
with it in a responsible position, partly to the high office which he 
now holds, and in some degree to the fact that about six years ago 
he made a journey round the country with a committee, of which he 
was chairman. On that occasion there were few engineering officers 
with whom Mr. King had not some conversation, few engineering 
premises which he did not see. Now when someone with whom you 
have not previously been very well acquainted, is suddenly admitted 
into your holy of holies, and is made free of your “ butt " and “ ben,” 
something usually happens; either you think a little more of him 
than you did before, or a little less. I am not going to say what we 
thought of Mr. King, because he is here, for one reason, and also 
because I recognise my limitations. A Scotsman jokes with diffi- 
culty and pays compliments in a very clumsy manner. What I am 
still wondering is, what Mr. King thought of us—and anyone knowing 
Mr. King will not wonder that I am still wondering! (Applause and 
laughter. Gentlemen, you have all been delighted, I am sure, to 
have noticed in the toast list that the toast which I am proposing is 
coupled with the names of Sir Robert Hunter, Solicitor to the Post 
Office, and Dr. Kapp. The relationship between the Solicitor's 
Department and that of the Engineer-in-Chief has always been of 
the most friendly and cordial character. It would be idle for me to 
attempt to tell you the many ways in which Sir Robert Hunter fends 
round and protects the Post Office from a legal point of view. But 
I can say that no important agreement has been ratified, no Act of 
Parliament connected with the Post Office has become law during 
the past twenty-five years in which the legal hand of Sir Robert has 
not had a guiding influence. More than that, gentlemen, Sir Robert, 
believing that Acts of Parliament are more or less imperfect and not 
very complete from the point of view of lucidity, has prepared a 
memorandum explanatory of the Telegraphic Acts from 1868 down- 
wards, which is a valuable guide to all those engaged in wayleave 
work. In addition Sir Robert Hunter has been so long, so inti- 
mately, and so honourably connected with the Post Office as its 
legal adviser, that I find his name a very useful name to conjure with 
in cases of difficulty. Some years ago, I remember having an inter- 
view with the town clerk of Darlington upon an important wayleave 
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issue, and though I fancied that my arguments were pretty good, 
they were entirely wasted on that adamantine gentleman. So taking 
up my hat, and turning to go, I said, “ I am sorry our interview has 
come to nothing, but I wish to tell you this in the most friendly 
possible manner—that we really mean to go into court with this 
case, and Sir Robert Hunter has never gone into court on a losing 
brief." “АБ, Mr. Moir,” he replied, ** vou have forgotten a very 
material fact: Sir Robert has never had opposed to him the town 
clerk of Darlington."  (Laughter. I have always regarded the 
town clerk's rejoinder as particularly neat—but I got the wayleave 
by the next post in the morning. (Applause and laughter. Mr. 
Chairman, I never think of wayleave matters without remembering 
that eighteen months ago I gave up the charge of our Southern 
District of Ireland,—in which there are no wayleave difficulties, 
because the Irish take a very enlightened view of their obligations to 
the Postmaster-General,—to take charge of the Metropolitan South 
District, in which difficulties are very numerous indeed, and, for the 
moment, the South Eastern District of England, in which the very 
appearance of a telegraph pole seems to have the same effect as а 
red rag upon an irate bull. In that connection, sir, I would like to 
point out that-our wayleave difficulties have been in no way lessened 
by the very amusing sketch entitled “ A Suburban Tragedy " which 
appeared in ‘ Punch’ a few weeks ago. There were four scenes. Іп 
the first there was a respectable looking pole carrying two wires; in 
the second the pole was covered by workmen ; in the third the pole 
carried eighty wires ; and in the fourth the very light of the garden 
was obscured by 4o Ib. bronze, and the suburban owner, abandoning 
his property, was endeavouring to escape with his life. The pole in 
the first sketch appeared to be so eminently respectable that I thought 
it was intended to represent a Post Office pole, but on looking into 
the drawing a little more closely I found that the artist, with that 
passion for detail which distinguishes artists, had brought out on the 
front of one of the workmen's caps the mystic letters N.T.C. 
Gentlemen, I am not going to give anything away. I happen to 
know what those letters mean, but I am not going to tell you. I 
want to say merely that whatever those letters may mean in the 
future, at the present time they do not spell G.P.O. 

At their dinner the other evening, Sir William White pointed 
out, and pointed out truly, that the Institute of Electrical Engineers, 
of which Dr. Kapp is the distinguished President, having now a 
membership exceeding 6000, had its source and origin іп the old 
Society of Telegraph Engineers, which was founded in 1871. Much 
water has run under London Bridge since then, and I am sorry to 
say that Dr. Kapp is not able this evening to look upon many of the 
pioneers of the Telegraph Engineers. We are most of us only their 
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successors, and as their successors, and having lost our identity 
in the vast Institution of which he is President, we have formed 
ourselves into another society called the Institute of Post Office 
Electrical Engineers. I wish to introduce Dr. Kapp to that In- 
stitution this evening—in fact, before him he sees a very large 
number of the members. We are about 800 strong, and about 
half of our members belong to London. We meet at the present 
time at the Northampton Institute. Now the Northampton Institute 
was not designed to accommodate the Post Office Engineers, and 
it may be in the not very distant future our good friend, Dr. 
Walmsley, who is here to-night—(applause)—may have to come 
and explain to us that we are a little crowded. If ever that should 
take place, we have cast a rather envious eye on the building which 
the Institution of Electrical Engineers is preparing for itself on 
the Thames Embankment, and we would like, if the contingency 
referred to takes place, to have a sort of footing in the parental 
home—a place of meeting away from the Post Office. I hope for 
that reason that Dr. Kapp will take away a favourable impression 
of this gathering to-night. 

We are delighted to see here this evening Mr. Gill and Mr. 
Goddard, from the National Telephone Company; and Mr. Judd 
and Mr. Nielson, from the great cable companies. We have most 
intimate business relations with these gentlemen from day to day, 
and it is very gratifying to know that they are able to come for one 
night and sit with us round this table. 

I regret that Iam unable to even name the many other guests 
who are here this evening, as my time is up; but I would just like 
to say in conclusion that 4t the Accountant-General’s dinner the 
other evening they had a toast named “ Our Veterans." We have 
veterans, too, but fortunately they do not quite look the part, and 
so we have never got quite to regard them assuch. It isnot possible 
to look at Sir John Gavey and think of the word “ veteran" at the 
same time. (Applause.)  Then,again, Mr. Heaviside retains in full 
measure that mental vigour and genial buoyancy of temperament 
which always characterised him on active service. We have Mr. 
Jenkin. It was only yesterday that Mr. Jenkin laid aside his mantle 
as doyen of the Superintending Engineers, a garment which he 
always wore with much acceptance to his colleagues. 

Gentlemen, coupled with the names of Sir Robert Hunter and 
Dr. Карр, I give the toast of ‘*‘ The Visitors.” 

Sir ROBERT HUNTER, in responding for “ The Visitors," 
said : 

Before thanking Mr. Moir for the kind words in which he has 
proposed this toast, I should like to associate myself with the remarks 
which have fallen from other speakers in connection with the 
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Postmaster-Gencral. I am sure you all sincerely regretted to see in 
the papers this morning that he is to leave us. He has endeared 
himself to us all by the kind way in which he has taken part in these 
functions in connection with the Post Office, and he has always made 
our evenings brighter by the great and genial humour of his speeches, 
(Applause.) 

I think those who arranged this toast list made one mistake. 
We have amongst us a newly elected Member of Parliament, whom 
none of us has heard on his legs. During his election he must have 
acquired great facility in speaking, and it is unfortunate that we 
should not have a sample of the way in which Mr. Denman 
addressed the electors of Carlisle and succeeded in scoring a signal 
victory for his party. (Laughter.) 

Gentlemen, I am glad to think that my task is a very simple one. 
It is to thank you, on the part of the guests of the evening, for the 
hospitality extended to us by one of the most important branches of 
the Post Office. All branches of the Post Office develop in all direc- 
tions. I believe my own small twig is the most stationary in growth. 
but that is as it should be. The degree of efficiency with which 
lawyers do their work is measured by the small amount of that work 
which they have to do. When things are going well lawyers are not 
much needed. When lawyers are busy, someone has bungled either 
in legislation or in the interpretation or application of the law. The 
Engineering Branch of the Post Office, however, has grown apace. 
It originated in 1870. Mr. Spurgeon once asked a boy whether his 
father was a Christian. “ОБ yes," answered the lad, “he’s a 
Christian, but he does not do much at it." Prior to 1870 the Post 
Office did not do much at engineering. ^ Since then the telegraphs 
and telephones and wireless telegraphy and electric lighting and 
electric power have caused the Engineering Branch to develop to a 
very high degree. When I came to the Post Office it used often to 
be said of a man, * He came over with the telegraphs.” I suppose 
before long we shall be saying, “ He came over with the telephones.” 
I allude to the time when the Post Office absorbs that great body of 
highly intelligent and energetic men who work under my friend, Mr. 
Gill. It appears to me that if Mr. Gill himself should come over to 
the Post Office, he would be very much in the position of the 
apprentice in the ‘ Pirates of Penzance.’ If you recollect, he was 
bound up to 12 o'clock on a certain Monday to advance the interests 
of the pirates by every means in his power, to be their ally in all 
their enterprises, and loyally to keep their secrets. But when the 
clock ceased striking twelve on that Monday his duties absolutely 
changed—henceforth he was bound to do everything in his power to 
expose their nefarious doings and to bring them to justice. It seems 
to me that Mr. Gill, if he comes over to the Post Office, will be very 


90 


ENGINEERING DEPARTMENT. DINNER 


much in that position. Upto the day of transfer he is bound to use 
his utmost endeavours to make the Postmaster-General pay a very 
outside price indeed for every coil of wire, for every pole and screw 
and insulator taken over from the Company. (Laughter.) But from 
the day of his transfer he will be bound to disclose all the schemes 
and devices by which the money of the taxpayers has been made to 
pass into the pockets of the shareholders of the Company. This 
revelation will probably be what the newspaper placards call 
* strange," but I fear that the information will come too late to be of 
use to the Post Office. (Laughter.) 

A short time ago, I was concerned in a little dispute with tram- 
way companies on the subject of heat-coils and fuses, and on that 
occasion I went over the Central Telephone Office with the arbitrator. 
I did not understand much of what I saw; I depended on your chief 
— Major O’Meara—for scientific assistance, and my chief endeavour 
was to conceal my ignorance. However, we won the case. But 
what I wish to say is, that I was filled with wonder and admiration 
at the extreme fineness and delicacy of the devices which you use to 
enable what is now an every-day act of life to be performed success- 
fully. Gentlemen, this careful attention to small things becomes a 
habit with your profession, and I have the greatest admiration for 
the wonderful care and high intelligence which you bring to bear 
upon the means of communication with which we are all so familiar. 
It has become so much a part of our daily life to call up so and 
so, and to talk to our friends as if they were in the same room with 
us, that we little think of the marvellous adaptation necessary to 
enable that simple everyday occurrence to take place. 

Other ages have excelled in art and in literature; without 
doubt the present age is the age of science and of the adaptations 
of Science to the conditions of everyday life. And who can seta 
limit to the influence of science upon mankind. The greater facility 
of intercourse which science has rendered possible has already 
removed many foolish prejudices. We all know the story of Charles 
Lamb, who was engaged in a very bitter literary controversy with an 
opponent. By chance they happened to travel in the same coach, 
and they had a long and pleasant talk. When they got out, Lamb 
said—‘‘ Sir, you have done me an irreparable injury, I can never 
hate you again." In the same manner you, by facilitating inter- 
course, are helping to remove foolish hostilities and rivalries, and are 
assisting to unite all mankind in the effort to make the life of every 
human being a healthy and happy one in the pursuit of knowledge, 
of beauty, of high ideals of conduct. Gentlemen, it is a privilege to 
be the guest of a section of the army of scientific. progress, and on 
behalf ef my fellow guests I thank you most heartily for your 
generous hospitality this evening. (Applause.) 
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Dr. GISBERT Karr, President of the Institution of Electrical 
Engineers, also replying for ‘‘ The Visitors," said : 

This is the first time that I have had the honour of attending the 
annual dinner of the Engineering Department of the Post Office. I 
need not say how much I appreciate it, especially as it is my privi- 
lege to represent the Institution of Electrical Engineers. I think 
you may be considered the godfathers of the Institution of Electrical 
Engineers, which was founded as the Society of Telegraph Engineers 
and Electricians about forty years ago, that is, at about the time that 
the private telegraph companies were bought up by the Government, 
so that you as a Government Department and we as a private 
Institution are of the same age. In those early days the science of 
electrical engineering was mainly applied to telegraphy, and the 
establishment of our Institution was due to a great extent to the 
energy and enthusiasm of telegraph engineers, many of whom 
belonged to your Department of Post Office Engineers. They were, 
however, liberal-minded enough to admit other branches of the 
electrical profession as those developed in succeeding years. Thus 
the activity of the Institution, having first embraced telegraphy, was 
gradually extended to electric lighting, then to transmission and dis- 
tribution of power, then to railway working and other applications 
in which heavy electrical currents were required. The founders of 
the Society of Telegraph Engineers, recognising the importance of 
all these new developments, welcomed the influx of new members 
representing them, and agreed to the title the Society now bears as 
more appropriate to the widened scope of its work. A close con- 
nection between telegraphic and the heavier branch of electrical 
engineering has, however, always existed, and this has certainly been 
the cause of a great deal of improvement in all directions. Those 
of us who are engaged in the heavier side of the profession must 
recognise the services which have been rendered to the profession 
by the early work of telegraph engineers, and also by their present 
work. 

If you go into an electrical factory you will find an instrument 
for measuring resistance in general use. This is the “ Post Office" 
bridge. Telegraphic engineers, when bothered by faults on their 
lines, invented the *' loop test," and have thus shown the way to 
central station engineers to test their electric light cables. Sir 
Henry Mance invented a method for measuring the internal resist- 
ance of batteries. This also has been used by the makers of 
secondary batteries. Recently one of your own members has 
invented a new type of condenser, which is an enormous improve- 
ment on the old one. We can now buy microfarads for shillings 
where we had to spend pounds before. On the other hand, the 
telegraph engineer also adopts our methods. In telegraph work he 
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has replaced the primary batteries by storage cells or dynamos, and 
even in telephone work he has succeeded in using dynamos as a 
source of current, the dynamo having a very finely subdivided com- 
mutator. So the two branches are helping each other. In fact, in 
your Department you are not entirely confined to telegraphic and 
telephonic engineering. You have considerable power requirements 
for lighting, blowing engines, lifts and conveyors. When one con- 
siders that the Post Office Engineers have to provide generally for 
the technical requirements of this vast Department, one begins to 
realise what an enormous importance engineering has in this branch 
of the national service. It is not only a question of dealing annually 
with something like 85 million telegrams and 40 million trunk line 
conversations, but also with the incidental engineering requirements 
for light and power in this service. All such work comes strictly 
into the province of the Institution of Electrical Engineers, and I 
am glad to say that many of you are members of our Institution. 
Quite recently twenty-eight members have been enrolled, and these, 
together with those who were already members, form quite a respect- 
able contingent, but I need hardly say that we would welcome 
further accessions, and since, as Mr. Buxton has told us, your staff 
numbers 2900, I hope that a part of you will join. It would be to 
our mutual advantage. The Institution of Post Office Electrical 
Engineers is already well known to me through its publications, 
which I have found very interesting. Should the time come that 
the Northampton Polytechnic can no longer accommodate them, I 
hope we shall be able to do so. Arrangements have been made in 
our new building for the meetings of our Students’ Section in a 
room which will hold about 150, and there is also the large lecture 
hall. Ifthe Institution of Post Office Electrical Engineers require 
it, I feel confident our Council will be pleased to give them hos- 
pitality. (Applause.) 

Мг. Н. C. Сомтом, rising to propose the toast of “Тһе 
Chairman," said : 

I think that I am very fortunate, on the occasion of my first 
speech in the Post Office, to have so congenial a task as to propose 
the toast of “Тһе Chairman." Major O'Meara's military career 
would ensure him our respect, and his position as the Head of this 
Department entitles him to our loyalty. Now, although I only took 
up duty last August and he has been absent in America for four 
months, I have worked long enough under, and in direct contact 
with, Major O'Meara to realise a third reason for giving him our 
support, and that is that he is working steadily and whole-heartedly 
not only to maintain but to improve the status of the engineer in 
the Post Office. In one way I am in a difficulty to-night. I clearly 
cannot crack jokes about my Post Office reminiscences (for the 
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simple reason that there has been no time for the jokes to accumu- 
late), as Mr. Moir has done in such a charming manner. I have 
one advantage, however, in just having come in from outside, and 
that is that I may perhaps draw comparisons and praise Post 
Office engineers іп a way which would not be seemly at a later date, 
and if in this connection I refer more particularly to power—and I 
do so with all the more confidence in the presence of Dr. happ—l 
feel that I can claim the indulgence of the other sections. 

My past engineering work brought me in contact with the staffs 
of railway companies, municipalities, and large contracting firms, 
and I have no hesitation in saying that the work which Post Office 
engineers are called upon to perform is greater in volume, that it is 
dealt with quite as efficiently having regard to the greater volume, 
and that I do not think it meets with nearly as much recognition as 
compared with outside concerns. If a railway company electrifies 
one of its lines considerable attention is drawn to the fact. If a 
borough council or corporation lays down an electric scheme every- 
body hears of it. While I am sure we none of us desire any fuss, a 
certain amount of recognition of the work we are doing is more or 
less encouraging, and I think a time is coming when the work of the 
power engineers in the Post Office must necessarily, from force of 
circumstances, come more to the surface. At the present time the 
Post Office electric power and lighting circuits are absorbing 
5,400,000 units a year from outside sources, and we are actually 
generating ourselves another 5.000,000 units a year. I don't think 
it is realised that the plant already laid down for driving pneumatics, 
generating electricity, etc., amounts to 7000 horse-power. This 
plant is very largely hid away in basements, and I do not think its 
existence is realised. Very shortly the new power scheme will be 
brought into operation, and King Edward Building will be fully 
equipped with a large installation of lifts and conveyors, to sav 
nothing of the lighting. That will bring the power engineer to the 
surface, and make his work very much more recognised than it has 
been in the past. I wish to be quite sincere, and I do not suggest 
that I think everything is splendid and perfect. It is hard to obtain 
perfect punctuality combined with sufficient attention to detail if 
you are being absolutely swamped with work, and I do think that the 
Post Office engineers are called upon to do very much more than 
engineers in concerns outside. 

As an example of the rapid extension of the power work, I mav 
say that we have at present, for electric lifts, motors of a total 
capacity of about 750 horse-power installed, and we have either 
ordered, or are about to order, a further 550 horse-power, or an 
increase of about 70 per cent. I think this increase of the work of 
the power engineer, combined with the increase in the other sections, 
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must necessarily tend to raise the status of the engineer in the Post 
Office and make our work more recognised. Now, with all this 
strenuous work ahead, I think we should look forward to the future 
with some anxiety if we did not know that we had a Chief who not 
only realised the developments in engineering which are going on, 
but who sympathised fully with our difficulties and responsibilities. 
It is because we can feel that he is fully alive to all these considera- 
tions that I ask you to honour, and I ask him to accept, this toast 
as a sign of our respect, loyalty, and enthusiastic support. (The 
toast was drunk with cheers and musical honours.) 

Major О’МЕАКА, responding to the toast of * The Chairman," 
said : 

Gentlemen,—I have to thank Mr. Gunton for the very kind way 
in which he has proposed “Тһе Chairman," and the reception which 
you gave to his toast. You have, perhaps, all noticed the sentry 
marching up and down in front of some royal palace or treasure 
house. He goes on with unfaltering step, and one wonders at the 
confidence with which he has taken on such a charge. It is simply 
due to the fact that he has close by some loyal comrades, and the 
knowledge that the cry of “ Guard, turn out,” will bring immediate 
assistance in time of need. I feel myself in the position of the sen- 
tinel. It is, gentlemen, because I know that there is also a guard 
only too eager to turn out in time of need that I can march with 
confidence. I thank you, gentlemen, for the many occasions on 
which you have responded to the cry, “ Guard, turn out." I am 
sure that I can rely on you to come to my assistance with equal 
promptitude in the future. 


Miss Eva Hardy, Mr. Frank Hubert, and Mr. J. H. Taylor 
contributed solos, and a programme of music was performed by the 
“ Rouge et Noir" Bijou Orchestra. The musical arrangements 
were directed by Mr. W. S. Mountain and Mr. R. Myles Hook. 
The last-named also acted as accompanist. For the seventh time 
Mr. H. North filled with conspicuous success the róle of Honorary 
Secretary. To him, and to the energetic Committee, thanks are 
due for a pleasant and most enjoyable evening. 
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SOME NOTES ON A TRIP TO THE NORTH 
AMERICAN CONTINENT. 


By Major ХУ. A. J. О’МЕАВА, C.M.G. 


À TEMPTER'S voice had been prompting me for many months to 
cross the Atlantic Ocean in order to make the acquaintance of a 
wonderful land and its great people. In obedience to these prompt- 
ings I had gone so far as to obtain particulars from a shipping 
company of their sailings, and I had even plotted out a tour includ- 
ing the cities on the east coast of America. On learning, however, 
the very little ground I could cover in the matter of visiting places of 
interest in the short space provided by a month's leave, I reluctantly 
came to the conclusion that the usual annual holiday does not afford 
sufficient opportunities for such an excursion, and I regretfully 
abandoned the idea of spending one of my annual holidays in 
America. It can be imagined, then, that it came as a very pleasant 
surprise to me to learn, in August last, that the Postmaster-General, 
Mr. Sydney Buxton, had decided that I should visit the United 
States and Canada in order to study American practice in relation 
to postal, telegraph, and telephone work. 

My interest in North America dates far away back to my early 
boyhood. In those days it was my lot to receive part of my instruc- 
tion in history from an American. I can still recall the enthusiasm 
with which my instructor referred to the United States, and how 
well he conveyed the impression that the people of that land really 
composed quite an exceptional nation, imbued with a spirit of enter- 
prise not to be found in the British Isles or, indeed, elsewhere. I 
remember, too, that a strange curiosity in regard to the great Republic 
was aroused in my mind by the instruction which I received, and in 
consequence my interest in the Far West has never been extinguished. 
Other matters have probably combined to keep this interest alive. 
I found in later youth that near relatives had (for two generations) 
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been civil servants in our great Dominion of Canada, and, again, 
just ten years ago, another incident occurred to create a closer bond 
between the American people and myself. After the relief of 
Kimberley in February, 1g00, I drifted by easy stages from that 
city to Johannesburg, and whilst employed as Acting Mayor іп the 
latter city during the early days of the British occupation, I received 
a most gracious letter and a photograph from a name-sake—up to 
that time a stranger to me—who was then Lieutenant-Governor of 
the State of Missouri. My existence had become known to him as 
I had had the good fortune to serve on Colonel Kekewich's staff in 
Kimberley, and this fact had been duly chronicled in the American 
press. The incident referred to brought home to me the fact that 
quite a personal interest was being taken in the United States in the 
doings of the British Army, and I very naturally formed a strong 
desire to meet my American correspondent. At that time I could 
only make some sort of mental reservation that I had an important 
engagement to fulfil some day, namely, to visit the United States and 
call on the other Major O'Meara. 


JOURNEY. 


My preparation for the journey across the Atlantic was soon 
completed, and consisted principally in obtaining letters of introduc- 
tion to prominent officials in the telephone and telegraph worlds of 
the United States and to the proper authorities in Canada. The 
Post master-General had decided that Mr. С. Е. Preston should also 
visit America to look into matters connected with his Department of 
the telephone business, and in consequence we met at Euston at 
noon on September 7th and travelled together by special train to 
Liverpool. The London and North-Western Railway Company ts 
so well known for the punctuality observed by its trains that it is 
hardly necessary to state that our train drew up at the Docks 
Station sharp on time at 4.0 p.m. No delay occurred in getting 
the passengers and baggage on board the Cunarder “ Ivernia," and 
we were soon waving our adieux to the crowd on the quay-side 
which had gathered to bid us “ farewell," as the good ship sailed out 
of the Mersey. Soon after nine o’clock next morning we lay to at 
the entrance to Queenstown Harbour to take the mails and another 
batch of passengers on board, the latter being composed largely of 
those who had determined to seek their fortunes in a new land. 
These steerage passengers proved to be a merry crowd, and afforded 
many hours’ entertainment to those saloon passengers—and they 
were numerous—who spent their time watching the dancing and 
other amusements on the forward deck, in which the happy nature 
cf our fellow-travellers so clearly exhibited itself. It is needless to 
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say that the majority of them belonged to the dear land of the 
shamrock. 

During the short stay at Queenstown our ship was turned into a 
mart for Irish wares, and interesting Biddies drove furious bargains 
in lace, bog-wood curiosities, etc. Time passes quickly, and the 
siren was soon rending the air with its loud blasts, which, however, 
proved a very ineffectual warning to the clever traders on board that 
they would have to pay “rint” if they desired to monopolise the 
ship’s space any longer. It was with supreme difficulty that the dear 
ladies were persuaded to re-embark on board the mail tenders, and 
It was after 11.30 a.m. before we were steaming for Boston Harbour. 

I remember no sea voyage which I have enjoyed so thoroughly 
as that on the “ Ivernia." The comfort of the ship and the courtesy 
of its officers would be indeed hard to beat. I do not claim to bea 
particularly good sailor, and were it not for the fact that on more 
than one occasion I noted the remark ‘‘ moderate to fresh breeze ” 
on the sheet giving the daily run, I might have laid myself open to 
the charge of making a seriously misleading statement. for mv reply 
to a query regarding the weather would have conveved the idea that 
the sea was really smooth. Whether this was so or not I can most 
definitely state that as one sat in the dining saloon so great was the 
sense of stillness which prevailed that it was most difficult to realise 
that we were on board a steamer moving through the water at about 
fifteen knots per hour. 

We were travelling, too, at an interesting time of the year, for a 
large number of American citizens were returning to their homes 
with their families on the completion of their European tours. Since 
life on board ship gets rid of so many of the conventionalities of 
society, we soon made the acquaintance of some of our fellow 
travellers, and very delightful companions thev proved to be. It 
was our good fortune to have seats allotted to us in the saloon at 
the same table as that occupied by some prominent citizens of 
Boston, and to their kindness to us it 1s due that the pleasure of our 
stay in Boston was much increased, and that we had the great 
satisfaction of seeing something of American home life. Further, 
we were much indebted to Mr. Frederic Amory, of Boston, for the 
great trouble he took in arranging to put us in touch with those of 
his friends who could help us in our inquiries and investigations. 

I fear it will not be possible to give a very complete account of 
all the interesting places which I visited, nor details of the marvellous 
engineering works of many kinds which it was my privilege to 
examine. I can only hope to give a bird's-eye view of a journey 
which covered approximately 14,000 miles of railway track and 
enabled me to see some of the wonders of the world—among them 
the Niagara Falls (the American Falls are shown in the accompany- 
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ing illustration) with its rapids and whirlpool, the Canadian Rockies, 
the Shasta Mountains and springs, and the Grand Canyon. Each of 
these has provided the engineer with tasks which have given him 
opportunities of displaying his skill and ingenuity, whether it be in 
the galleries driven under the great falls, or in the remarkable instal- 
lations involving the utilisation for the benefit of man, of the energy 
of “ la houille blanche " itself, as our southern neighbours call it, or 
in the cleverly designed means of communication and all the works 
they entail; although these latter are primarily intended to benefit the 
commercia] and industrial welfare of the great continent, they, at 
the same time, also enable visitors to make themselves acquainted (in 
the most complete comfort) with some of the Creator's most marvellous 
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works. The accompanying map (1) will give a clearer idea of 
the two circular trips made by me than many pages of descriptive 
matter, and I propose to proceed at once to the business side of my 
journey. 

ORGANISATION. 


The varied character of my past experience has enabled me to 
realise that very similar undertakings are managed in widely different 
ways, and this has naturally led me to make a somewhat close study 
of organisation. In this wise I have come to the conclusion, rightly 
or wrongly, that mediocrity can, by means of an efficient organisa- 
tion, command success, whereas the most brilliant men, in the 
absence of organisation, can only expect to meet with failure. The 
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success of the American in engineering and commercial enterprises 
is widely acknowledged, and I therefore endeavoured to ascertain 
during my hurried journey through the United States and Canada 
to what this success could be fairly ascribed. І have по hesitation 
in stating that from September 16th, the day I investigated the 
organisation of the New England Telephone Company in Boston, 
and the methods adopted by its officers in handling telephone 
propositions, to December 21st, that last day which I spent at the 
offices of the American Telephone and Telegraph Company in New 
York, with Mr. J. J. Carty, I was struck by nothing more than the 
broad-mindedness of the officials engaged in the telephone and 
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telegraph industries of the New World, and the orderliness in the 
management of those undertakings behind the scenes of which I was, 
through generosity and kindliness, allowed to penetrate. I propose 
therefore to sketch briefly the organisation which the largest single 
telephone interest, viz. the Bell, has adopted in recent years. But 
before doing so, it may be well for me to say a few words concerning 
the manner in which the several Bell companies are controlled. 

At the time that the first rudimentary telephone exchange was 
established in Boston, in the year 1877, the original telephone patents 
were acquired by the American Bell Telephone Company. This 
Company, now known as the American Telephone and Telegraph 
Company, was in consequence put into a position to control the 
telephone situation throughout the United States, and has done so 
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most successfully. At one time and another some forty-three so- 
called Bell companies have been incorporated under separate 
boards of directors, and have carried on local service telephone 
exchanges under licence from the parent company; these licensee 
companies have at the same time provided the “short haul" trunk 
lines. The so-called “long distance" service, that is to say, the 
lines connecting the systems of the associated operating companies 
with one another, is owned and operated by the American Telephone 
and Telegraph Company, and in consequence the trunk line service 
as known to us is partly owned by the licensee companies and partly 
by the parent company. 

There has been a tendency for some time past to reduce the 
number of separate Boards of licensee companies by a process of 
amalgamation, and during my stay in the States, in fact, on the occa- 
sion of my visit to Buffalo, the territory which was being managed 
Írom this city was merged with the territory of the New York and 
New Jersey Telephone Company for purposes of administration. 
Other similar fusions have already taken place, and I gather that it 
is hoped ultimately to reduce the number of local administrations to 
fifteen or sixteen in all. 

The effectiveness of the control over the licensee companies by 
the American Telephone and Telegraph Company has been assured 
by the material financial interest which the parent company has in 
the associated companies ; in many cases the proportion of the stock 
held in a licensee company is sufficient to give absolute control in 
the affairs of the same, and it may be said that the American Tele- 
phone and Telegraph Company exercises a centralised general 
administrative control over all the associated companies. 

The Bell interests have been threatened with competition almost 
from the earliest days of the telephone industry, and since 1894, the 
ycar after the expiry of the Bell patents, the independent movement 
has increased, and is yearly growing stronger. 

The American Telephone and Telegraph Company also holds 
stock in the Western Electric Company, and exercises a very com- 
plete control over the policy of this concern. In consequence the 
American Telephone and Telegraph Company is further able to 
maintain its lead in the van of telephone progress by keeping 
closely in touch with the latest developments in the field of invention. 

During my stay in the United States I witnessed a still further 
expansion in the activities of the American Telephone and Telegraph 
Company, for a few days prior to my departure from America this 
company acquired a controlling interest in the Western Union 
Telegraph Company. The combination of these two interests 
cannot fail, in my opinion, to result in many advantages, both to 
the public and to the companies concerned. 
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On the North American continent the telephone and telegraph 
systems are ranked among the engineering enterprises of the land, 
and it is therefore not surprising to find the prominent position 
which is accorded to the Engineering Department in the organisa- 
tion of the American Telephone and Telegraph Company. In the 
words of Mr. Theodore Vail, the President of this Company: “ The 
Engineering Department takes all new ideas, suggestions, and 
inventions, and studies, develops, and passes comments upon them. 
It has under continuous observation and study all traffic methods 
and troubles, improving or remedying them. It studies all con- 
struction, future development, and extension schemes, makes plans 
and specifications for the same, and gives, when desired, general 
supervision and advice." 

Whilst I was in New York I had many opportunities of closely 
watching the working of the great deliberative machine so ably 
presided over by Mr. T. Vail, and so well managed by Mr. H. B. 
Thayer—one of the Vice-Presidents of the Company. The first 
thing which naturally attracted attention was the complete absence 
of the huge files of correspondence so familiar to those who work in 
Government offices. The functions of the various Departments of 
the American Telephone and Telegraph Company are very clearly 
laid down, and since decentralisation exists in its completest form, 
the business of the Company is transacted by the heads of Depart- 
ments in personal interviews with the President and Vice-President. 
It is this procedure which accounts for the absence of the files of cor- 
respondence to which attention has been drawn, and to it is also due 
the fact that the staff attached to the offices of the President and 
Vice-President are reduced to microscopical proportions. In the 
case of the American Telephone and Telegraph Company I under- 
stand that about half a dozen stenographers comprise the whole of 
what would constitute the administrative section in a large British 
public department. Another point which came under my observa- 
tion was the close personal relationship which exists between Mr. 
Carty and the Chief Engineer of the Western Electric Company 
—Mr. C. Scribner. When one considers the character of the 
problems which telephone and telegraph engineers have to handle 
nowadays it is not difficult to realise how great must be the advan- 
tages which cannot fail to result from the close personal intercourse 
of the Chief Engineers of the Manufacturing and Operating Depart- 
ments of the American Telephone and Telegraph Company. 

Both Mr. Carty and Mr. Scribner were good enough to give up 
a considerable amount of their time to discuss telephone matters 
with me, and it 1s hardly necessary to state that the discussions were 
not only interesting but most instructive. I include a diagram 
explaining the organisation of the Engineering Department under 
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Mr. Carty. I think that this diagram brings out very clearly the 
function of an Engineering Department, which is to design and lay 
out apparatus and machinery to effect a specific purpose. As Mr. 
Carty's mission is to provide for the handling of telephone traffic in 
an efficient manner, it naturally follows that one important sub- 
division of his Department devotes itself to the study of traffic 
questions. A second sub-division deals with questions relating to 
equipment, etc., by means of which the traffic must be handled. 
The work of these two sub-divisions is closely associated, аз. the 
problems of the one interact on those of the other. In order to 
produce the highest efficiency with the greatest possible economy it 
is absolutely necessary to consider the traffic problems in relation 
to the design of equipment and vice versd. Mr. Carty put it well 
when he informed me that his responsibilities * covered the design 
of the guns and ammunition, and also the manner in which the 
ammunition was to be used and the guns fired." But he further 
impressed upon me the fact that his responsibilities did not end 
here. For, if a telephone undertaking is to be a commercial success, 
It is a further duty of the engineer to follow carefully every change 
in the commercial policy of the Company with which he is associated, 
since matters relating to tariffs, concessions, etc., all in turn produce 
reactions both on the internal equipment and external plant, and 
such reactions often demand important modifications in the engineer- 
ing plant to meet the altered traffic requirements arising from a 
change in policy. 

The associated companies possess complete local autonomy, but 
the services of the experts of the parent company are at all times 
at their disposal; further, the Western Electric Company stands in 
the same relation to the licensee companies as the Stores Depart- 
ment does to the Engineering Department of the Post Office. To 
these circumstances is due the fact that throughout the United 
States a high degree of standardisation and uniformity has been 
reached by the telephone companies which compose the Bell interest. 

The licensee Bell Companies have in recent times devoted con- 
siderable attention to the subject of organisation, and, having care- 
fully weighed the advantages and disadvantages of the so-called 
territorial and functional methods, have, I think wisely, concluded 
that the latter arrangement is best suited to the modern-day 
requirements of a complex business such as their own. This 
organisation certainly provides that officers having specific kinds of 
experience and corresponding mental faculties shall supervise directly 
only work which they are competent to judge and with reference to 
which they can make helpful constructive suggestions to their sub- 
ordinates, which is one of the most important considerations to be 
borne in mind in framing any organisation. So faras the telephone 


105 


AMERICAN TOUR TRIP TO NORTH AMERICA. 


undertaking is concerned, there are three very distinct kinds of 
responsibility to provide for. Before any business can be started a 
market must be found for its wares, and a sufficient number of the 
public have to be tempted to purchase these wares. The telephone 
industry is no exception to the rule; and we find, therefore, that in 
America a Commercial Department has been instituted for selling 
telephone service. Secondly, in order to enable the telephone com- 
panies to fulfil their part of the contract after the bargain for the 
service has been entered into, the necessary equipment and plant have 
to be designed, installed, and maintained; the responsibility for this 
work is provided for by the Plant Department, i. e. the Engineering 
Department as known in our service. Finally, when the equipment 
and plant are in position it necessarily follows that measures have 
to be adopted for bringing them into service, and the responsibility 
for this work is placed upon the Traffic Department. A feature of 
this organisation which struck me as admirable lies in the fact that 
the heads of these three departments have the same title, viz. that 
of Superintendent, that is to say, they are on the same level as to 
rank, and thus human sentiment is very largely cared for. It is 
safe to say that with such an organisation business getting will be 
much more effectively organised and carried on; the equipment and 
plant will be better designed and constructed, and maintained at 
lower 'cost, and the operating will be of higher quality and exhibit 
greater efficiency. The concentration of effort, the conserving of 
special skill, the co-ordination and co-operation within each functional 
department, will also tend naturally to the acquisition of the greatest 
efficiency in each department of work. 

In my young days it was frequently impressed upon me that the 
best results would always follow if subordinates, however lowly in 
rank, were given an opportunity to do at least one thing on their 
own responsibility. — This idea has been made a principal feature in 
the functional organisation in the form in which it has been intro- 
duced in America. I found that every effort is made to push 
responsibility down the line, and hence it is that in every grade 
officials know that there are always certain things in which no 
further authority than their own judgment is required for the execu- 
tion of prescribed works. I could not help noticing the spirit of 
enthusiasm which is thus engendered, and I readily believe that this 
results in work of so superior an order that the cost of the mistakes 
which may be made from time to time is paid for many times over 
by the greatly increased output of work of every official in the great 
telephone organisation of the Bell interest. Such an arrangement 
also has the merit of developing the most useful attributes of man, 
and hence there is no lack of the proper material for filling the 
highest administrative posts. It is in environment of this kind that 
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the qualities of broad-mindedness are formed, and that high adminis- 
trative talent is developed to perfection. 

At every centre I visited I found that decentralisation in adminis- 
tration had been as completely effected at the head-quarters of every 
associated licensee company as I have already described as existing 
at Dey Street, New York—the head-quarters of the Americal Tele- 
phone and Telegraph Company. The absence of files of correspon- 
dence on the tables of the General Managers and the Superintendents 
of the several operating departments would have led one to believe 
that these gentlemen had practically no work to do, but the pro- 
duction of their annual budgets told a different tale. This state of 
affairs is due the fact that the personal staff of the General Managers 
consists usually of three or four stenographers, who are also available 
for attending to any correspondence which the Directors of the 
company may have to deal with. I may here remark that each 
department has to budget in advance for its own needs for a complete 
financial year, and the directors raise capital and arrange their 
programme on the basis of the estimates thus prepared for their 
guidance. Considerable attention has been paid to accounting 
matters by „Мг. C. С. DuBois, the Comptroller of the American 
Telephone and Telegraph Company, and, in consequence, a suitable 
scheme of standard telephone accounts has been introduced for 
adoption by all the licensee Bell companies. It is hardly necessary 
to say that the accounting system is primarily designed for, and 
adapted to suit, the functional form of organisation. This 
system of accounts will teach heads of departments, aye, and even 
individual employés, the value of their work, and I understand that 
it is expected that it will not only throw light on the efficiency of 
administration of each department alone, but that the relative 
efficiency of individuals will also be ascertained by its means. I have 
long held the view that the practical limits of the administrative 
checks which can be introduced by a suitable system of accounts has 
not yet been reached by a long way. 

Before leaving the subject of organisation, it may be useful to 
draw attention to the scheme introduced by the Manitoba Govern- 
ment in connection with the management of its recently acquired 
telephone system. An Order in Council provides that the control 
and management of the Manitoba Government telephones shall be 
vested in a Commission of three members, one of whom must be a 
professtonal engineer, and, in consequence, a Commission, consisting 
of a Chairman, Commissioner Engineer, and Commissioner Auditor, 
has been appointed, and is doing all things necessary for the 
successful conduct of the telephone undertaking. It will not be a 
matter of surprise to learn that the Commission has adopted an 
organisation which is in its main features identical with that already 
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described as existing in the United States in connection with the 
Bell companies. The territory under the jurisdiction of the Com- 
mission is extensive, but the undertaking itself is not at present one 
of very great magnitude, and certainly does not justify the appoint- 
ment of highly-paid heads of the three departments. The Commis- 
sion acts in a deliberative capacity only, and it has decided that the 
Commissioner Engineer shall directly administer the three depart- 
ments. А diagram is attached to illustrate the details of this 
organisation, and in Appendix т will be found the main details of 
the work for which each of the departments is responsible. 


TELEPHONES. 


It seems hardly necessary for me to say much on the technical 
side of telephone engineering. We know how thorough our American 
cousins are in all they put their hands to. Their success is entirely 
due, in my opinion, to the scientific spirit in which they approach a 
subject. No changes are introduced until a complete investigation 
into each aspect of the situation has first been made. A novelty has 
to be “tested out" and “ proved in" before it has any chance of 
acceptance. So газ service by means of the multiple switchboard 
is concerned, not much room for improvement has been left for some 
years past. However, American telephone engineers have not been 
content to rest on their oars, and many improved features of a minor 
character have been introduced into the service; for example, the 
study of traffic conditions has resulted in the introduction of the 
ancillary jack, which provides for calls appearing at two or more 
positions, and thus facilitates team working. Matters relating to 
ventilation, lighting, etc., have also been under consideration, and 
several minor modifications in connection with these details were 
observed, but since the modifications cannot be said to have resulted 
so far in a change of standard practice, it will not be profitable to 
pursue further the subject of manual switchboards in this paper. 

Some of the most important questionsin relation to telephony which 
I had the opportunity of discussing with Mr. Carty and his principal 
assistants were those relating to traffic considerations, transmission 
efficiencies of telephone circuits, the considerations affecting the loca- 
tion of long-distance trunk exchanges, interferences caused by the 
electrification of railways, superimposition of telegraphs on telephone 
circuits, and the present state of progress in automatic switchboards. 
The American engineers fully realise that in connection with the 
long-distance service it 1s not only the quality of the telephone 
service from the point of view of distinctness of speech which tells 
with the public, but also its availability at the very moment when it 
is required. The second of these requirements can certainly be met 
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by the provision of a sufficient number of circuits in every case, but 
commercial considerations demand that the whole of the plant 
installed shall provide an adequate revenue to pay all expenses and 
to earn a profit besides. This clearly points to the necessity of 
effecting some compromise between an instantaneous service and a 
service involving unreasonable delays in providing the use of lines. 
The subject appears to have been approached in a very commendable 
spirit by both the telephone companies and the public. The provision 
of trunk circuits is based on the assumption that the public will 
tolerate a longer delay in connection with places very distant from 
one another than in the case of places close together, whilst, on the 
other hand, it is even admitted that in certain cases an almost 
instantaneous service may justly be demanded. In order to guide 
the administration in the provision of additional circuits between 
important centres, schedules have been prepared laying down the 
F.S. (file and start) time for the various circuits. In other words 
the F.S. time is the maximum delay which it is expected that the 
public will, as a rule, submit to, or, in scientific terms, it is the 
“modulus of elasticity of the patience of the public." Should 
delays habitually exceed the scheduled times the question of the 
provision of additional circuits is at once taken in hand by the 
engineers. А study of this nature led to the provision of an under- 
ground cable between New York and Philadelphia, and the number 
of circuits provided is so ample that an almost instantaneous service 
between these centres is now being given. 

The question of the location of the trunk exchanges has not 
been, I fear, as deeply studied by us as the importance of the 
subject demands. In the case of the multi-office urban areas 
it is as necessary to study the economics of the location of 
the trunk exchange as it is to determine the theoretical centre 
for a local exchange. The problem is certainly a somewhat 
complex one to deal with, since it is difficult to assess the relative 
values of the variable factors which are introduced by the necessity 
of providing trunk circuits which must serve as sections of channels 
of communication between several widely separated areas as well 
as serving as direct channels between closely associated areas. 
In the case of many cities where the arbitrary attitude of the 
local authorities has caused us to contemplate the substitution of 
underground cables for aerial conductors, a study of the transmission 
efficiencies of those circuits which are built up of many component 
parts in order to provide a means of communication between the 
more widely separated centres has certainly indicated the desirability 
of erecting such conductors on pole lines constructed on routes out- 
side the jurisdiction of disobliging corporations. The American 
telephone engineers have had seriously to face this problem, since 
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not only do the cities in the United States cover immense areas, but 
at times the city authorities impose serious restrictions in the con- 
struction of open lines. In those cases in which a large number of 
trunks has to be provided for use, partly for local purposes and partly 
for extension or through traffic, the location of the exchange is deter- 
mined by the section of copper required within the city limits to 
provide for transmission efficiency of the standards adopted for the 
circuits which have to be installed—that is to say, the question of 
cost in relation to the transmission efficiency required to meet the 
various traffic conditions is the ruling factor in deciding whether the 
trunk exchange shall be located within the city limits or outside 
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the same. At three of the centres visited by me, Buffalo, Chicago, 
and Philadelphia, the ‘‘ long-distance ” exchanges were situated at 
some distance outside the boundaries of these cities. The Buffalo long- 
distance toll exchange is shown in the accompanying illustration (4). 

As was to be expected, a very complete study has been made of 
“loading ” problems, and practical trials are being made over 
“loaded” aérial circuits. Many difficulties have been success- 
fully overcome, and during my stay in New York an opportunity 
was afforded me of talking with Chicago on a “loaded” aérial 
circuit. The distance is about 1000 miles and the conductors are 
420 lb. copper to the mile. Even under the adverse atmospheric 
conditions which prevailed it was quite possible to understand my 
correspondent in Chicago. 
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There are, of course, many other matters of interest to the tele- 
phone engineer which received my attention during my tour, and I 
should like to deal with them in some detail, but considerations of 
space demand that I should treat briefly with the following in order 
that I may devote adequate attention to telegraph and postal subjects. 
Some very useful information was given me concerning the inter- 
ferences caused to long-distance telephone circuits by the electrifica- 
tion of railways, and ingenious methods have been devised for partly 
eliminating the disturbing currents, but the additional apparatus 
which has to be introduced into loops for this purpose seriously 
reduces the efficiency of the circuits for telephone purposes. The 
invention of telephone repeaters has received considerable attention, 
and they have been installed in quite a number of circuits, but 
unfortunately I had no opportunity of making observations on any 
circuits so equipped. In connection with the superimposed telegraph 
circuits to secure the full utilisation of telephone plant, it was grati- 
fying to find that the Post Office Engineering Department is in no 
way behind American practice. 


AUTOMATIC AND SEMI-AUTOMATIC EXCHANGES. 


Perhaps of all the interesting questions which were discussed, 
the most important is that relating to the development of the 
automatic and semi-automatic equipments. It was my good fortune 
to see no less than five different types of switch equipment, designed 
to provide automatic and semi-automatic telephone service, and I 
also had the advantage of discussing the question of providing service 
by means of these new types of equipment, not only with those who 
advocate these systems, but also with those who are opponents of 
the automatic systems. А matter which has been much debated is 
that relating to the probable attitude of the public towards a service 
provided by means of full automatic systems. The question 
naturally arises whether the public will take kindly to the task of 
- calling their correspondents when once the novelty of the apparatus 
has worn off. Ithink the non-committal answer of ** wait and see" is 
the safest at the present moment. True, at the present time, some 
200,000 full automatic stations are in operation in North America, 
and the advocates of the system point to this fact in support of their 
contention that the public prefer this system. On the other hand, 
the opponents of the system claim that it is the novelty of the thing 
which appeals to the public, and suggest that the users are also 
stock-holders in the operating companies, that the pleasure arising 
from a feeling of ownership in the plant is responsible for the 
enthusiasm, where such exists, and that as soon as the plant begins 
to age, and the service in consequence shows signs of deterioration, 
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the present feeling of satisfaction will give place to one of disgust. 
The whole question certainly requires the serious consideration of 
telephone engineers in this country. We have yet to learn from 
actual experience whether the automatic and the semi-automatic 
equipments provide sufficient flexibility to cover the wide range of 
requirements of the British public, how far the mechanism is reliable 
in the care of such men as we can train to maintain it, and how the 
cost of first installation and the annual charges in respect of depre- 
ciation, maintenance, and traffic operation compare as a whole with 
similar costs in respect of existing types of installation. Clearly, if 
the new designs of equipment on “ testing out " actually * prove т,” 


5-— KEITH Unit Automatic SwircH. Нот, COLUMBUS. 


there can be no doubt as to the course we must be prepared to adopt. 
I naturally devoted much of my time to the study of the automatic 
situation, and took the opportunity of visiting Grand Rapids to see 
one of the pioneer installations of the “‘Strowger” equipment. It 
was there I had the pleasure of meeting Mr. E. B. Fisher, to whose 
enthusiasm is largely due the successful manner in which the Grand 
Rapids automatic exchanges have been developed and operated. I 
succeeded also in seeing the latest developments of this type of 
automatic equipment at Columbus (Ohio), San Francisco, Los 
Angeles, and other centres. 

I am afraid it would lead me far outside the scope of the present 
article to enter into details concerning the many modifications which 


VOL. III. I II3 


AMERICAN TOUR TRIP TO NORTH AMERICA. 


have been introduced into the original design of the “ Strowger " 
equipment. A reference to one of the latest modifications, however, 
may not be out of place, namely, the introduction of the Keith unit, 
which is intended to effect considerable economy іп line plant. These 
units can be located either at a main exchange or at a number of 
branch exchanges, distributed in the telephone area, as dictated by 
the economics of the situation. It is claimed that the units do not 
require continuous attention, and in Columbus (Ohio) I found that 
in some cases they were being installed in huts specially designed 
for the purpose. The general appearance of these huts will be 
gathered from the photograph numbered 5, and a plan and short 
description of the same are included in Appendix II. 

Whilst in Canada I succeeded in visiting the first and also the 
latest of the exchanges of the Lorimer type installed in that country, 
at Peterborough, and at Brantford respectively, and so far as I could 
gather, the service given on this system in both these towns was satis- 
factory. On my way from the Pacific coast to New York І broke 
my journey at Ashtabula (Ohio) for the purpose of seeing the North 
Auto-Manual type of equipment in operation. This switch equip- 
ment is, in its general features, very similar to that of the ** Strowger ” 
type. It is claimed that it differs from the full automatic in that in 
the latter case it is a mere matter of renting apparatus, whereas, 
with the auto-manual the fundamental idea is that of selling skilled 
efficient service. 

Whilst inspecting the automatic exchanges on the Pacific coast I 
had the pleasure of meeting Mr. S. G. MeMeen, a partner of Mr. 
Kempster B. Miller, who acts as Consulting Engineer to the Inde- 
pendent Companies. He gave me an introduction to Mr. Miller, 
and when I called on this gentleman on my second visit to Chicago, 
he kindly invited me to attend the Annual Convention of the Inde- 
pendent Companies, which was then being held at the Auditorum 
Hotel. Many manufacturing companies had arranged exhibits there, 
and I had the good fortune to see the switch equipment of the 
American Automatic Company, which differs from the “ Strowger ” 
type in that the wipers have only a rotary movement. The 
Western Electric Company kindly permitted me to inspect the semi- 
automatic plant which they are developing in New York, and, in 
consequence, before sailing from America, I was able to post myself 
very completely on the latest developments in telephone switch 
equipments. 

I have to confess that I was much impressed with all that I saw 
in the fields of automatic telephony, and I feel that infinite credit is 
due to the manufacturers of the plants for the efficient manner in 
which the staff detailed to maintain the switch equipments have been 
trained. It was very interesting to watch the trouble-men or “ Katy- 
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did chasers,’’! as they have been named, at work; the nature of the 
clicks caused by the vertical and rotatory movements of the wipers 
seemed to be a sufficient means for identifying whether or not all 
was in order. As an instance of the great flexibility of the automatic 
system, I may mention that whilst I was at Urbana it was demon- 
strated to me that so far as the selecting devices are concerned, it is 
possible to arrange for a practically unlimited number of subscribers 
to be connected to exchanges in a multi-office area. The operation 
of calling a subscriber, No. 2,401,104, was performed in my presence, 
the line used being made up of junctions from the Urbana exchange 
ша the University and Cbampain (Illinois) exchanges and back wd 
the University to Urbana. 


TELEGRAPHS. 


Thanks to the courtesy of Colonel Clowry, President of the 
Western Union Telegraph Company, and Mr. J. Nally, a Vice- 
President of the Postal Telegraph Cable Company, I was afforded 
every facility for looking into the details of their organisations, aad 
for inspecting the methods adopted in handling traffic at all the 
centres visited by me. The circuits of both companies are in the 
main equipped with sounders. The use of batteries for telegraph 
purposes has been almost completely abandoned; at all the offices 
I visited the current for the telegraph circuits was being drawn 
direct from the lighting mains, or was furnished at the voltages 
required from motor dynamos which obtained their power from the 
lighting mains. Typewriters were in practically universal use for 
recording the messages as they came in, and the almost letsurely 
manner in which the operators were able to strike the keys of the 
typewriters when receiving messages conveyed the impression that 
the use of this machine must enormously decrease the strain of 
handling telegraphic despatches. As the time at my disposal was 
all too short to cover a wide range of investigation, I directed my 
attention particularly to the examination of the performances of the 
Rowland and Barclay printing machines. 

When I first arrived in the United States the Postal Telegraph 
Cable Company had a certain number of their circuits equipped with 
the Rowland machine, and I therefore had an opportunity of watching 
the apparatus in operation, whilst Mr. M. M. Davis, the Chief 
Engineer of the Company, and his officers, kindly furnished me with 
all the explanations I required. I could not help being struck with 
the complicated nature of the local circuit arrangements and the 
large number of selecting relays (eleven in all) necessary to effect 


_ 1 The nickname is derived from the supposed resemblance of the sounds emitted by the 
switch selectors in movement tothe chirping of crickets. American children imitate this 


as being “ Katydid, Katydidn't," “ Katydid, Katydidn't." 
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the transmission of signals. The operation of the key-board sends 
the current impulses direct to the line, and the messages are printed 
direct on to “ blanks" or message forms. Frequently I observed 
that much delay was caused, as when parts of a message had been 
wrongly signalled the ** blank " had to be removed and the message 
signalled de novo. Waste of two kinds was thus occasioned, viz. 
line-time and stationery, and I was not surprised to learn that the 
annual value of the stationery spoilt was quite an appreciable sum. 
When all things are going well the Rowland Octoplex has certainly 
a great carrying capacity. I was informed that 2000 to 2500 
telegrams, of thirty words each, can be comfortably handled per 
diem on such circuits, and at times of pressure about 4000 messages 
have been handled in a day. Unfortunately the apparatus is not 
sufficiently reliable, and after a trial extending over two years and 
a half, the Postal Telegraph Company has discontinued the use of 
the Rowland machines. This Company has now under trial a new 
invention—the Wright Printing Telegraph, and I understand that 
satisfactory results are being obtained with this apparatus on a 
circuit between New York and Washington; a circuit between 
New York and Boston was being similarly equipped during the last 
few days of my stay in New York. 

The Western Union Telegraph Company have equipped a con- 
siderable number of their circuits with the Barclay Printing Telegraph 
machine, which operates on the polar duplex principle, and being a 
non-synchronous system, it has a wide range in line current values. 
In this system the messages are prepared on tape for transmission ; 
experience has shown that the output of two perforators can quite 
easily feed a transmitter, and 1n consequence, the staff employed at 
the transmitting end of a simplex circuit consists of two operators 
for perforating tape on key-board machines, and one attendant for 
the transmitter. The operators’ tables are placed adjacent to the 
right and left of the transmitter-attendant’s seat, so that the tapes 
can be readily passed to the latter. The messages are typed direct 
on “blanks.” І һауе been informed that on the day I sailed for 
England a test was made on one of the New York-Chicago circuits, 
1000 miles in length, and that by means of duplex working, 1019 
messages were sent from New York to Chicago during a period of 
nine hours fifteen minutes, and 814 messages were sent at the same 
time from Chicago to New York during a period of eight hours 
thirty-five minutes. The test was made under ordinary working 
conditions, and the messages were of average length. Тһе staff at 
each end of the duplex circuit consisted of one printer-clerk, one 
transmitter-clerk, and two punchers. The accompanying diagram 
(6) shows the extent to which the Barclay machine is in use in 
America. 
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A comparison of the working of these two types of printing 
telegraph machines affords, I think, convincing proof of the advan- 
tages of tape transmission over the direct signalling to line. 
Theoretically, the former appears to involve a loss of time in 
handling individual messages, but in practice, the saving of time in 
the case of direct transmission can only occur if everything works 
with smoothness and the staff is so skilled as never to make a 
mistake of any kind. In practice I fear such conditions will never 
prevail, and it 1s for this reason that the tape transmission exhibits 
its superiority. The correctness of the tape can be verified as it is 
prepared, and all errors can thus be eliminated before the tape passes 
through the transmitter, whilst the loss of line time can be reduced 
to an absolute minimum. This is satisfactory, as, after all, it is the 
line (except in the case of the shortest circuits) that is responsible 
for the bulk of the annual costs in telegraph systems. Many other 
interesting features were shown to me in the telegraph offices which 
I visited, but I regret that I must omit reference to them for the 
present. 

As I travelled through America I was astonished at the very large 
number of masts and antenna which I saw. І was anxious to get 
into touch with the “wireless” situation, and I made frequent 
inquiries concerning the ownership, etc., of the aforesaid masts, but 
I invariably received the reply that the masts represented a “ stock 
proposition," and that my thirst for technical knowledge could not 
be satisfied, as the only work these stations performed consisted in 
the radiation of the money of gullible investors. I did, however, 
have the good fortune to meet Professor R. A. Fessenden in New 
York, and at his invitation I visited Brant Rock at the beginning of 
December last. Unfortunately, just at that time the Nicaraguan 
imbroglio was a prominent question in the international situation of 
the New World, and all the operators had been withdrawn from Brant 
Rock to equip the Ainerican fleet. In the neighbourhood of the 
400-foot mast, which is exactly similar to the one which came to 
grief at Macrihanish some three years ago, Professor Fessenden has 
erected a much smaller mast for experimental purposes, and I was 
able to get some idea of the nature of the reception of uttered words 
by means of the “ wireless " telephone. The articulation is certainly 
very good. The great hindrance to wireless telephony mainly arises 
from the difficulty of eliminating atmospheric disturbances, but I 
. understand Professor Fessenden has succeeded to a large extent in 
overcoming difficulties of this nature. 


(To be concluded.) 
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APPENDIX I. 


MANITOBA GOVERNMENT TELEPHONES: 


PLANT DEPARTMENT. 


AUTHORITY AND DuriEs.— The Plant Department shall be in 
charge of, and responsible for, the construction, reconstruction, and 
maintenance of the physical property of the system. 

The Commission shall direct the work of the Department 
through an immediate advisory and office force and field force, 
grouped for administrative convenience under divisional heads, 
known as Division Superintendents of Plants. The divisions are 
in turn divided into districts in charge of a District Plant Chief. 

CONSTRUCTION ENGINEER.—Shall conduct his Department in 
the interest of the business according to lines laid down and 
authorised by the Commission, and immediately under the super- 
vision of the Commissioner Engineer, with and by means of the 
necessary Office and field force, as shown on the Plant Department 
diagram (see p. 108). 


COMMERCIAL DEPARTMENT. 


Under the direction of the Commission, the Commercial Depart- 
ment is in charge of all commercial relations of the system, and shall 
be responsible therefor. The Commissioner Engineer shall direct 
the work of the Department by means of the necessary office and 
field forces, the latter being divided into two divisions, the heads of 
which are to report directly to the Commissioner Engineer. The 
divisions will be divided into districts as may be required for con- 
venience in handling the business, and each district shall be in charge 
of a District Agent. 


TRAFFIC DEPARTMENT. 


Under the direction of the Commission, the Trafic Departmen 
shall have charge of, and be responsible for, all exchange and toll 
service and commercial telegraph service. The Commissioner 
Engineer shall direct the work of the Department by means of the 
necessary office and field forces, the latter being divided into two 
divisions, the heads of which are to report directly to the Com- 
missioner Engineer. The divisions shall be divided into districts as 
may be required for convenience of handling the business, and each 
district shall be in charge of a District Traffic Chief. 
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APPENDIX II. 


ABRIDGED SPECIFICATION FOR HUT FoR KEITH UNIT AUTOMATIC 
SWITCH. 


EXCAVATION.—The excavation to extend 12 in. outside of the walls. 
Grade up about the exterior of building with clean cinders, so as to 
run the water away from the building. 

CONCRETE Work.—Forms to be accurately built, braced, and 
stiffened to prevent bulging when being filled with concrete. 

The waterproof concrete to be composed of one part cement, two 
parts sand, four parts broken limestone ; add to cement a sufficient 
quantity of water-proofing compound. 

The outside of the concrete wall to be given one heavy coat of 
R.I.W. marine cement, on top of this one thickness of R.I.W. 
insulating paper, then an additional coat of R.I.W. marine cement ; 
plaster the entire outside of foundation walls with a heavy coat of 
cement mortar, composed one part cement, two part sand, troweled 
to а hard smooth surface, and when properly dried give an additional 
coat of R.I.W. marine cement. 

The space enclosed by the wall to be filled by cinders; on top of 
this lay a біп. concrete foundation. When properly set, mop surface 
and inside surface of exterior walls with hot asphalt cement, and 
while hot lay a course of 2-in. cork-board. Then paint one heavy 
coat of hot asphalt cement on top of the cork-board, on the floor 
lay 2 in. concrete, and finish with a т-ш. damp-proof finishing coat. 

CARPENTER Work.—The tiles on the floor of the board-room to 
be laid dry between the T iron, then lay one thickness of two-ply 
ready roofing, stuck to the tiles with hot asphalt cement, paint top 
surface with hot cement, and lay a course of 2-in. cork-board ; then 
apply one thickness of two-ply ready roofing in asphalt cement as 
before; on top of this lay nailing strips, i in. by 2 in., spaced 12 in., 
and screwed to the 2-1п. cork-boards. Finish with 2 in. hard maple 
flooring. 

The general construction of the building throughout is to be of 
asbestos lumber with gypsum studding. 

On concrete foundation wall lay 3 in. by 8 in. wood plate, and 
then place 3 in. by 3 in. gypsum studding. On toptof gypsum studding 
lay wood plate 3 in. by 8 in., and securely anchor to gypsum stud- 
ding and bolt to bottom plate at each corner by bolts running from 
top to bottom of wall. 

The roof to be made of gypsum studding, laid solid over building, 
and at 12 in. centres over eaves. The hip and ridge rafters to be of 
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wood covered with two thicknesses of 14-lb. asbestos paper, 
cemented in place with silicate of soda. Оп top of gypsum rafters 
lay r-in. cork-board in hot asphalte cement, then lay one thickness 
of two-ply ready roofing, apply hot asphalte, and finish with 43, in. 
asbestos shingles. Exterior walls to be covered with asbestos 
lumber, the outside cover to be of $ in., and the inside of -% in. flat 
asbestos lumber. The outside lumber to be put on flat and set with 
a I in. space between the butt edge of the asbestos sheets; fill the 
Iin. space with asbestos cement and cover with 4 in. by & in. 
asbestos lumber batten. Between the double row of studding in 
exterior wall from top to bottom place one thickness of Cabbott’s 
two-ply asbestos-covered quilt lining, with proper laps and securely 
flashed together at each lap. 

The construction of the board-room to be similar to that 
specified for the exterior wall, but with one row of studding, and 
the walls covered on both sides with 4*; in. corrugated lumber. 

The exterior and board-room doors to be air-locked doors. 

The battery-room floor to be of reinforced concrete. 

Paint all woodwork with three coats of waterproof insulating 
paint. 


THALES. 
By AND. FRASER. 


IN commencing a series of short biographies of the great dis- 
coverers in the realm of electricity, it seems fitting that a beginning 
should be made with the man who was the first to show that 
electricity was produced by the rubbing of amber—Thales of 
Miletus. 

This extraordinary man, who was not only the most celebrated 
mathematician, but was also the greatest philosopher of his time, 
was born at Miletus in the thirty-fifth Olympiad, or about six 
hundred years before the Christian Era. Apart from the solitary 
fact that he discovered the electrical properties of amber, there is no 
record of his name being associated with electrical phenomena. 
None of his works have come down to us, and what we do know of 
him is obtainable from the works of Aristotle and other early writers. 

Thales, who was the leader of that august body known as the 
Seven Wise Men of Greece, laid the foundation-stone of Greek meta- 
physics, and in consequence has come to be regarded as the Father 
of Philosophy. 


122 


THALES. BIOGRAPHY 


A man of many-sided activities, we fnd him accredited with 
having predicted an eclipse of the sun, which actually happened in 
the reign of Lydion, king of Alyattes. He is said to have taught 
the Egyptians how to measure the height of their pyramids, to their 
profound astonishment, by the simple device of placing an upright 
rod at the extremity of the shadow cast by the pyramid and measur- 
ing the length of the shadow produced by the rod, the height, of 
course, being found from the well-known property of the propor- 
tionality of the sides of equiangular triangles. He was the first to 
prove that a circle is bisected by its diameter; that the angles at the 
base of an isosceles triangle are equal; that two intersecting straight 
lines have the vertically opposite angles equal; that the angle in a 
semicircle is a right angle; and in addition he established the truth 
of that important proposition I, 26; all of which were, at a later 
date, incorporated by Euclid in his ‘ Elements.’ 

In his philosophy Thales believed water to be the source of all 
things—a belief which to us at the present day seems crude and 
even childish; but it must be borne in mind that Thales lived at a 
time when ideas as to the essential nature of things were in a nebulous 
and inchoate state. He perceived that when the rains came and 
watered the earth everything around him flourished, whilst in their 
absence everything withered and decayed; hence Thales concluded 
that water was the essential principle pervading the Universe. All 
things came from water, and into water all things returned. Не 
believed that the soul was that which could produce motion, and 
accordingly regarded amber as possessing a soul. 

Thales never married, and the story goes that, while still a young 
man, his mother exhorted him to take unto himself a wife. His 
reply was that he was too young to get married. Afterwards, when 
these exhortations were repeated, the philosopher eludet them by 
pleading that he was now too old. | 

Dying five hundred and forty-eight years before the Christian Era, 
at the patriarchal age of ninety-six, he lived at a time when the old 
Greek tyrannies were merging into republics ; and as indicative of 
the republican spirit of the man, it is recorded that on being asked 
what he regarded as the rarest of sights, he replied, “ A tyrant well 
stricken in years." 

Such, then, was Thales, the great master-mind, whose name 
stands out from the mists of antiquity as the discoverer of electricity 
and the founder of philosophy; and to-day, as one contemplates the 
vast strides that have been made in the progress of human know- 
ledge since his day, one feels disposed to ask if we are any nearer to 
the knowledge of matter, per se, than was Thales of Miletus twenty- 
five hundred years ago. 
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THE EARLY HISTORY OF WIRELESS 
TELEGRAPHY. 


Ву J. E. TAYLOR. 
(Continued from p. 51.) 


BRISTOL CHANNEL EXPERIMENTS, A.D. 1899 AND 1900.— 
Following on the tests of Schafer’s receiver, further investigations 
were carried on by the Post Office, mainly with a view to inquiring 
into the utility of oscillation transformers for receiving and the 
various developments in connection with the coherer receiver, by 
means of which greatly enhanced distances of communication had 
been claimed. These experiments commenced between Lavernock 
Point and Weston-super-Mare, distance nine miles, in September, 
1899, and were continued between Ilfracombe and The Mumbles, 
near Swansea, distance twenty-five miles. Incidentally several 
methods of transmitting and receiving were also tested. The follow- 
ing are the more salient points of these investigations, which covered 
some four or five months of actual experimental work. 

NATURE OF EARTH CONNECTION.—A comparative test using 
ordinary telegraphic earth-connections made with a buried galvanised 
iron earth plate against a “ capacity " earth formed by covering the 
ground immediately beneath the aérial wire with plates of sheet-iron 
forming a square of some twelve feet side, showed conclusively that 
considerable advantage was gained by converting the surface of the 
ground into a good conductor. The experiment was made over a 
short distance only, and with aérial wires about 15 ft. high in each 
case. Comparisons were effected in terms of the distance at which 
the coherer receiver would respond reliably. It was found that the 
“ metallic floor " transmitter was effective over about twice the range 
of the telegraphic earth method. In each ‘case the simple form of 
transmitter with spark-gap between earth and aérial was used, and 
the transmitter was set up as symmetrically as possible, the spark- 
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gap of the metallic floor transmitter being placed in the centre 
of the metallic floor with the aérial wire connected verti- 
cally above it. The experiment was specially arranged to reduce the 
“earth resistance’ due to concentration of the oscillating currents 
upon the point of connection to earth. The inference drawn from 
the experiment was that the transmitter efficiency would be impaired 
unless means were adopted to minimise the resistance of the soil or 
ground where the oscillating current density was relatively large. 

CARBON STEEL DETECTOR.— During the early part of the 
Lavernock- Weston experiments the Post Office form of carbon-steel 
detector was first developed and used. It was devised as a result of 
tests made on a detector due to Professor Minchin, in which a 
polished carbon electrode with hemispherical end was pressed lightly 
against a metallic alloy. Signals were read on a telephone receiver, 
which, together with a small dry cell or other source of E.M.F. not 
greatly exceeding one volt, was shunted across the contact. Although 
capable of giving loud signals the device proved to be too unstable 
and capricious to be of practical utility. Asan outcome of the test 
it was found that a carbon-iron or carbon-steel contact was much 
better suited to practical requirements and possessed very consider- 
able sensibility. Various types of construction of this device were 
used, one of the earliest consisting simply of two French nails driven 
into the wall and a microphonic contact formed by laying a short 
piece of graphite from a lead pencil across the nails. А telephone 
receiver and dry cell connected across this device made it serve as a 
workable instrument for transmitting communications during the 
tests, and very considerable use was made of it during the progress 
of experiments. The chief drawback lay in its microphonic pro- 
perties, by reason of which local noises and vibrations were amplified 
and rendered liable to interfere with reception. In a later form of 
construction the microphonic properties were largely reduced, and 
the addition of a drop of oil at the point of contact gave increased 
stability to the adjustment. This form of detector has been much 
used in experimental work since that time in various parts of the 
world, notably in the Andaman Islands, communicating over a range 
of 300 miles. A very similar device had previously been in use also 
in the laboratory of Sir Oliver (then Dr.) Lodge at Liverpool 
University College. It has also been re-invented in various parts 
of the globe under various names and in various guises. At the 
time of its development in the Post Office experiments a large 
number of tests were made of various types of metal and carbon-metal 
contacts with the telephone as reading instrument, among these 
being the carbon-mercury contact, afterwards so much advertised 
under the name of the “ Castelli,” or “ Solari," or “ Italian Navy 
Coherer.' It was found that practically all forms of imperfect 
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contact were capable of giving signals on a telephone receiver in this 
way, including the Marconi filings coherer itself, but nothing better 
than the carbon-steel contact was arrived at. 

OSCILLATION-TRANSFORMERS FOR RECEIVING.—At this stage 
various patents had been taken out for types of small oscillation 
transformers wound in many layers of small gauge wire with small 
variations in details of construction and some time was spent in 
investigating these devices. Post Office tests indicated that a single 
layer transformer of small gauge wire but wound on a cylinder of 
at least an inch in diameter was the most effective. The plan of 
dividing the secondary winding into two parts and connecting the 
local battery circuit (for the coherer receiver) at the middle or zero 
tension position on the winding was developed. It afterwards tran- 
spired that this method of connection had been independently arrived 
at by the Marconi Co., and still remains their standard practice for 
oscillation transformers to be used with coherer receivers. It may 
be mentioned that the transformers were universally regarded at this 
time merely as means of stepping up the E.M.F. of the received 
impulses to gain increased sensibility, little, if any, attention being 
paid to securing the proper conditions for developing syntony in the 
secondary circuit. Indeed, so little work had been done in the way 
of quantitative measurements that the magnitude of the various elec- 
trical quantities made use of, t. е. self-induction of windings, natural 
periodicities of the circuits, etc., were only dimly guessed at. Experi- 
mental work therefore consisted largely of groping in the dark, prin- 
ciples and quantitative data being only tardily brought out. 

CHOKING Соп.5 IN RECEIVER.—Another feature of the Marconi 
coherer receiver which received its due share of investigation during 
the Bristol Channel tests of 1899 was the use of choking coils 
through which the local circuit connections to the coherer were 
effected. It was determined that these devices had very consider- 
able utility (where the coherer was directly connected in the aérial 
circuit) if of suitable size and type of construction, but that the earlier 
forms of choking coils were of scant utility under the conditions 
holding for the Lavernock- Weston communication. 

ELECTROSTATIC INDUCTION TRANSMISSION.—The maximum 
height of aérial conductor available at Weston and Lavernock being 
nearly roo ft., the opportunity was taken to test whether any trans- 
mission by pure electrostatic induction was possible. А spark-coil 
with high-frequency Wehnelt break-interrupter was used for exciting 
the aérial to alternative positive and negative potentials, but without 
any spark-gap,so that no radiation effects were produced. For 
receiving, а telephone was connected between aérial and earth. No 
vestige of signals could he observed in the telephone receiver under 
these conditions, thus showing the absence of any appreciable’ elec- 
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trostatic induction over the intervening nine miles of sea, and the 
impracticability of the electrostatic induction methods of Edison, 
Dolbear, and others over distances of this order. 

ELECTROLYTIC DETECTOR.—The most noteworthy feature of the 
tests carried out in the later part of the Bristol Channel experi- 
ments (between Ilfracombe and the Mumbles) was the development 
in September and October, 190o, of the electrolytic detector. The 
device was made up to resemble a minute Wehnelt interrupter, and 
primed with current sufficient to set the instrument on the verge of 
producing the Wehnelt effect. Under these conditions it was found 
that the arrangement acted as a Hertz wave detector, and was 
capable of giving very clear signals in a telephone receiver. The 
construction of the device at this time involved the use of the finest 
platinum wire commercially procurable. This had a diameter of 
`оот in., and was fused into a small glass tube with suitable connecting 
wire attached. The projecting end of the platinum wire was nipped 
or burned off (by “агсіпр” on carbon), and the tube was dipped 
into a vessel containing dilute sulphuric acid and provided with a 
lead electrode. It was found that three dry cells were required in 
series, together with an adjusting resistance, to “prime” the detector. 
Beyond proving that the appliance was responsive to Hertzian waves, 
however, nothing further was done with it at the time, attention 
being mainly directed to other investigations considered as having 
greater urgency. 

Shortly after the termination of Post Office experiments at Ilfra- 
combe and Mumbles, with a view to extending the range of the 
experiments by carrying them on between stations erected at South 
Stack, Holyhead, and Howth, Co. Dublin, the stations were utilised 
for private experiments by Mr. Maskelyne and by Sir Oliver Lodge. 
It is believed that Mr. Maskelyne proved the practicability of his 
methods of loop aérials for transmitting and receiving during these 
tests. 

The purport of the experiments between Holyhead and Howth, 
to be next referred to, was mainly to follow up and investigate the 
possibilities of syntonic wireless telegraph methods. 
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NEW TELEPHONE INSTALLATION AT 
* HARROD'S STORES LIMITED," LONDON. 


By J. Н. Tuow, 


London. 


ALTHOUGH the wiring of very large buildings for telephone pur- 
poses has been a matter of every-day practice amongst London Post 
Office engineers for some ten years, it is not often that an opportunity 
is obtained of tackling one of the very large stores, which have 
been, until recently, among the preserves of the National Telephone 
Company. A description of the work carried out at “ Harrod's" may 
therefore be of interest to the members of the Institution. 

In October, 1909, an intimation was received that the directors 
desired the Post Office to instal for them a private branch exchange 
system, and early in November an agreement was signed for 55 lines 
to the Western Exchange, 205 internal extensions, and 9 external 
extensions. The wiring in the shops and show-rooms had to be 
completed by the end of November, and the whole installation was 
required to be in working order by February 28th, тото. No time 
could therefore be lost in planning out the switchboard and wiring 
schemes. 

The position first allocated for the switchboard was one imme- 
diately behind an existing switchboard which was about to be re- 
moved, but this site was afterwards changed for a room on the sixth 
floor. A paper-core cable, with 200 conductors of 10 lb. per mile, 
was led direct to this point, where it was jointed in the ordinary way 
to a silk and cotton lead-covered cable for fanning out on the main 
frame. No special comment seems necessary respecting this portion 
of the work ; the problem of distribution, however, was one that 
presented some difficulty. The palatial character of the saloons and 
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show-rooms, with double iron fire-proof doors between adjacent 
departments, rendered it impossible to run cables from one room to 
another on the same floor. A careful survey of the extensive 
premises was made, all the points at which instruments were to be 
fitted were marked on plans of the buildings supplied by the firm, 
and a complete cabling scheme was drawn up. To make clear the 
method of distribution adopted, a portion of the cable plan is shown 
in I. | 
A central position in the basement having been selected for the 
termination of a main cable from the switchroom to serve the base- 
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I.— METHOD or Coping CABLES TO FACILITATE IDENTIFICATION. 


ment, ground, and first floors, a cable-head, type “С,” was fixed, 
and a 300/10 p.c. cable run thereto vid an emergency staircase, 
girders, and a lift-shaft. Holes 6 in. by 2 in. were cut through the 
staircase landing for this and other cables, lugs being wiped on the 
100 ft. vertical run and nailed to the wall. Wall troughing, 9 in. by 
2 in., without the usual cover, was then inverted and screwed to the 
wall, thus making an effective and, at the same time, fire-proof casing. 
From the cable-head two 100/10 p.c. cables were run to distribution 
cases at suitable points, the connections being made by short lengths 
of lead-covered S. & C.C. cable beeswaxed. From these cases 50/10 
p.c. cables were in turn carried to smaller cases, and from these again 
14/20 p.c. cables radiated. An 1r seven-pair lining was also placed 
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in the cable head for leading out the 7-pair cables serving extensions 
in the immediate neighbourhood. 

Distribution from the r4/10 cables was effected by means of 
"* potheads ” of the form described in vol. т, part 2, page 18 of the 
Post OFFICE ELECTRICAL ENGINEERS’ JOURNAL, July, 1908, and 
each was placed in a piece of wood-casing 2 ft. in length. 

Lead covered cables 2/20 and 4/20 p.c. were led from these to a 
point as near as possible to the instrument, the connections being 
made by I.R. & C.C. tail-ends. 

The ground and first floors were served from the basement by 
way of lift-shafts, ventilators, etc., and where no facilities of any 
kind existed, the concrete flooring, 18 in. thick, was cut through 
and simplex tubing inserted. The second, third, fourth, and fifth 
floors were served by 100/10 and 50/10 main cables, which were led 
from the main frame to distribution cases placed at convenient 
points on the third floor. 

The walls of the building are mostly of glazed brickwork, to 
which the cables were fixed by lead strip. It was deemed advisable 
to place the supports in all cases not more than r ft. to 1 ft. 6 in. 
apart, as lead cable sags badly after having been fixed for some time. 

With so many cables in the building, an appropriation record 
was necessary in order to facilitate the clearing of faults, and to 
indicate the routes and spans available for further extensions. 

The following is a short description of the method adopted : 

Each main cable is given a three-letter code and each 7-ра a 
“4+” code: for instance, one of the 100/10 cables is coded ABD and 
the 7-pair cables radiating therefrom ABD + A, etc. 

The various apparatus portions of the equipment may now be 
referred to in turn, commencing with the— 

Maın FRAME.—The main distributing frame is one of the 
Western Electric Company's wall type, and is made up of two 
portions, mounted vertically. 

The upper portion consists of eight vertical connecting racks, 
each strip being equipped with connectors for fifty pairs of wires, 
thus providing a capacity for the termination of 400 lines. The 
upper portion forms the line side of the frame, and the main cables 
are brought in on a level with the top; thence they are led down 
the centre of each connecting strip and fanned out and soldered 
to their respective tags. 

The back tags for the jumper wires, which are used to connect 
the line side to the switchboard cables, are separated from the actual 
line tags in order that fuses (enclosed in fibre tubes with metal 
ends) may be introduced. In this installation, however, the whole 
of the outside lines are provided by means of underground cables, 
and the probability of damage resulting from lightning or power 
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circuits may be considered remote. Identification of each pair on 
the main frame is provided for by means of a label strip, screwed to 
the face of the bar, on which the numbers are stamped in proper 
order. 

The lower portion of the frame consists of strips of heat coil 
springs, to the terminals of which are connected the wires from the 
switchboard. The additional tags for the reception of the jumper 
wires are provided in the same manner as at C.B. exchanges of the 
larger type. The cables are taken to the lower portion of the frame, 
thence they rise vertically on the extreme right, and run hori- 
zontally on a cable-rack to the switchboard. 

It should be pointed out that the cables in this installation are 
taken to the first multiple instead of to the intermediate frame as in 
other systems. The system adopted being of the “ break-jack " 
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2.— DiAGRAM OF AN EXTENSION CIRCUIT. 


type, the lines from the main frame are taken to the outer springs 
of the first multiple, the inner springs of which are connected to the 
outer springs of the next multiple, and so on. The inner springs of 
the last multiple jacks are wired to a connection rack placed inside 
the framework at the extreme right of the switchboard, the wires 
from which are led to the local jack and calling lamp circuit. The 
circuit is shown in 2. 

The total equipment capacity of the switchboard at present is 
300 extension lines, and in order to cope with the special traffic 
conditions, the local jacks and line lamps have been distributed over 
three positions (Nos. 4, 5, and 6). Each operator on these positions 
thus attends to calls from тоо lines. 

The operators at positions Nos. 1, 2, and 3 answer and attend 
to calls incoming from other exchanges which are put through to 
the extensions required by means of the multiples on these positions. 
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It may be of interest to know that the average answering time on 
this switchboard, as shown by recent tests, is 374 sec. 

There is a total equipment for eighty exchange lines, the cabling 
of which is precisely similar to that of the extensions, and terminates 
on calling lamps placed on positions I, 2, and 3. 

JuNcTION CIRCUITS.—The junction circuit connections are shown 
in 3. It will be noticed that these circuits also are multipled, so 
that the operator who deals with extension calls can attend to in- 
coming junction-calls if necessary. This arrangement is found to 
be very convenient during the night, when there is only one operator 
in attendance, as it enables him to deal with all the traffic from one 
position. As has already been stated, Harrod’s have fifty-five lines 
to the Western Exchange. Thirty-two of these are labelled as 
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3 


"incoming" and twenty-three as “ outgoing,” the lamps being 
removed from the latter and distinctive coloured number-plates 
fitted on the multiples. At the Western Exchange the thirty-two 
lines (outgoing to Harrod's) are connected to the outgoing multiple 
junction. The twenty-three lines from Harrod's are connected to 
two adjacent “В” positions, eleven оп one position and twelve оп 
the other. | | 

In the case of the outgoing lines Нот Western, little modifica- 
tion was required, but call-wires had to be equipped on the incoming 
lines on the “В” position. Signalling circuits had also to be 
arranged, as for C.B. incoming ringing lines, and meter keys, effective 
and ineffective, had to be fitted. Lastly, manual ringing had to be 
substituted for machine-interrupted ringing for use on the call-wires, 
etc. 
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The method of receiving calls on the switchboard 15 as follows: 

An extension line, requiring, say, a Central number, would be 
connected by the operator at Harrod’s to an outgoing junction line, 
апа a signal would be received at Western on that particular line, 
which would cause the pilot lamp to glow simultaneously with the 
calling-lamp. The Western operator throws forward the speaking 
key and replies. 

On the required number being given by Harrod's operator, the 
operator at Western depresses the Central call-wire button, and 
asking for the number, is allotted a spare Central outgoing junction 
in the usual manner. Immediately the operator inserts the junction 
plug in the allotted jack the junction calling lamp is darkened, and 
at the same time the pilot lamp is automatically cut out of circuit. 
The supervisory signals at Harrod's, on this circuit, are operated in 
the usual way by the shunting of the 12,000 ohm relay at Central. 
With regard to the reception of these lines on “В” positions at 
Western, some little anxiety was felt as to the success of this 
departure from the orthodox method ; happily, however, it has been 
found to give the greatest satisfaction, and has proved more flexible 
in manipulation than would have been the case if the usual sub- 
scribers' circuit had been used. 

THE Power PLaNT consists of two sets of L-type chloride 
batteries, made up of five plates, in glass boxes, and having a total 
capacity of 123 ampére-hours. 

The machine for charging is a 30 volt, 20 amp. generator, con- 
nected by means of a flexible insulating coupling to a 200 volt D.C. 
motor. 

These machines were constructed by the Rhodes Co., of Don- 
caster, and installed by the contractors, the Western Electric Co. 

The power for driving the motor is supplied by Harrod's electric 
mains department, at an agreed price per unit. 

POWER Boanp.--The power board (4), of polished slate, is fitted 
with a volt-meter and ammeter of the Weston type, the ranges of 
which are respectively о-4о and 0-25. High-tension quick-break 
switches are provided, as is also a Nalder automatic switch, designed 
for a charging current of 30 ampéres. 

In order to gain the attention of those individuals who show 
indifference to the printed instruction cards, by failing to restore 
the receiver to its hook, a ‘‘ howler” has been provided (seen оп 
the left of the power-board in photo), and terminated on the last 
peg of the sixth position. The cord circuit has been modified to 
operate the “ howler,” and transmit the vibrations to the tip and 
ring of the cord, thence to the receiver of the circuit upon which it 
is desired to gain attention. Starting and switching is done by one 
operation of the ringing and speaking key. 
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Seventy-six of the total number of extension circuits have been 
fitted with special coin-collecting boxes, shown in 5, and these are 
placed on the various counters for the use of customers. 

The switchboard, a photo of which is shown in 6, is of the 
Western Electric Company's No. ro type and is, I believe, the first 
of the kind to be fitted at a private branch exchange in London, if 
not in the country. 

The photograph was taken by flash-light under actual working 
conditions, the operators having ееп asked to leave the board for 
about three seconds whilst the exposure was made. 

The cord circuits are similar to those of the No. 1 switchboards, 


5B.—CouxrER TELEPHONE WITH Coin Box АТ HannRop's STORES (ONE OF 
SEVENTY-SIX). 


with the addition of ring-back keys on the answering cords. "The 
"A" and * B" wires of the exchange circuits are crossed on the frame 
to provide for the necessary supervisory signals on the cords. 

The line relays are fitted at the rear of each position, those on 
the extension circuits being of the single make type and of 
1000 ohms resistance. Тһе Exchange line relays are of the 44А 
type (the ordinary “ S.R.” indicator minus the shutter), with lamps 
in their local circuits. 

FusE ALARMS.—Continuous bus bars run along the top of the 
sections at the rear from which the power is taken to all the circuits 
through an alarm fuse (7). The blowing of а fuse causes a lamp on 
the front of the position affected to glow, and at the same time rings 
the fuse alarm bell. 
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Fuse Alarm Lamp 
on Front of each sechion 
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The alarm lamp, which is marked кА, can be seen in the view 
of the switchboard, a little above the centre of each position. 

Ringing current is supplied from the Western Exchange, but as 
a stand-by hand generators have been provided under the key-board 
on each position. The generators appearing in the photograph 
were only fixed temporarily pending the supply of enclosed types. 

A view of the general lay-out of the switch-room is shown in 8. 

About 2100 calls arrive at Harrod's and 1400 originate in their 
departments daily, so that the telephone traffic in connection with 
this self-contained establishment reaches the vast proportions of over 
a million calls per annum. It would not be easy to deduce from 
these figures the cash value to the shareholders of the additional 
orders obtained owing to the existence of telephonic facilities, but 
no doubt it is considerable and sufficient to repay the firm for the 
enterprise they display in providing a sufficient number of exchange 
lines to ensure that the telephone door to Harrod's is always open 
and a request for ‘‘ No. І Western " rarely or never answered by the 
detested buzz of the “ busy " signal. ` 


THE HOT WIRE TELEPHONE. 


IN connection with the article under the above heading in our 
last 1ssue, attention has been drawn to the omission of an important 
reference in the shape of a paper contributed to the Royal Society in 
A.D. 1880 by Sir William Preece on “Some Thermal Effects of 
Electric Currents.” Тһе paper in question was also printed in the 
‘Telegraphic Journal,’ June 15th, 1880, and deals with the subject in 
considerable detail. 
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THE MANUFACTURE OF PORTLAND CEMENT. 
By F. O. BARRALET. 


HaviNc recently had the opportunity of accompanying the 
Institution of Municipal Engineers on a visit to the largest and most 
modern works controlled by the Associated Portland Cement Manu- 
facturers, and being much impressed by the greatly improved and 
scientific methods now in use for the manufacture of cement, it has 
occurred to me that the readers of this JoURNAL might be interested 
in a short description of the visit. 

A knowledge of the manufacture and properties of this important 
constructional material is very desirable in an engineer, and the 
Associated Cement Company, finding that most of the failures and 
complaints in practice can be traced to ignorance or inexperience on 
the part of the users, afford visitors to their works every opportunity 
of inspecting all the details of the manufacture, and assert that they 
are well repaid in the better understanding that now exists between 
manufacturer and consumer. 

Of the importance of the subject of Portland cement there can 
be no doubt, and although the recentlv expressed opinion of a pro- 
minent engineer that Bessemer steel and Portland cement were the 
two chief discoveries of the nineteenth century, probably over-stated 
the case, the great development of reinforced concrete in the last 
few years has still further enhanced its value as an engineering 
material. 

The works of the Associated Portland Cement Manufacturers 
are situated at Swanscombe on the Thames, quite close to North- 
fleet. Parts of the site are covered with the remains of old 
experimental plant, and some of the original kilns used at the com- 
mencement of the Portland cement industry in this country still 
exist. It would, indeed, be more correct to say that these kilns were 
the first in the world to manufacture Portland cement, which was 
invented in England by Aspdin in 1824. 

On a visit to the works the most logical procedure is to inspect 
the various departments in the order of the manufacturing processes, 
and although in my visit this was not done, in the following account 
this order has been followed. 

The first operations involved are the winning of the raw materials, 
which, it is perhaps needless to point out, are chalk and clay. By 
a fortuitous chance these materials are found together in a high 
state of purity in the Thames and Medway valleys, and the means 
employed in obtaining them are simple and effective. 

The chalk is milled from the face of a pit about бо ft. high, the 
operation consisting in loosening with iron picks the lumps of chalk, 
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which are allowed to roll down into shoots under which trucks are 
run, and filled by simple gravitational methods. The illustration 


shows the simplicity of this operation and the small amount of 
labour it involves. 
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I.— Метнор оғ '' MiLLiNG " CHALK IN QUARRY BY HAND. 


The chalk thus obtained is practically pure calcium carbonate 
(95-95 per cent. СаСО.), and the truck loads are run off and used 
for a purpose which will be described in due course. 

The methods employed in mining the clay vary, the most usual 
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being by hand digging or by means of a mechanical grab, the clay 
being transported to the works intrucks. For these particular works, 
however, the Association are now obtaining their clay from a wood 
about a mile and a half away, and transport it, mixed with water to 
the consistency of a thin cream, through a line of pipes from the clay 
pit to the works, where it flows into an apparatus known as a 


“í mixer.” 


) The function of this mixer is to act as a container for the clay and 
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2.— GENERAL View ОЕ Wasn-Mirrs. 


water mixture, and to prevent the sedimentation of the clay by keep- 
ing the mixture thoroughly stirred. The mixer is a large circular 
tank built of concrete, and having at its centre a pedestal carrying a 
rotating stirring apparatus, consisting of long arms extending across 
a diameter and supporting stirrers reaching to the bottom of the 
tank, which are rotated in small circles by a shaft driven by an 
electric motor at the centre, this rotation also causing the arms 
carrying them to move slowly round the tank. 

By this means a thoroughly uniform mixture of clay and water is 
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obtained, which is afterwards pumped away to the “ wash-mills,” 
where it is to be incorporated with the chalk. A battery of these wash- 
mills is shown in the illustration, and, as may be seen, consists of a 
series of mills one behind the other, containing rotatory harrows 
driven by a line of shafting and suitable gearing. The chalk is tipped 
down a shoot into the first mill from trucks, and the clay added from 
trucks run up beneath the staging of the chalk shoot, though as the 
works are being run at present the clay now enters the mill as a 
thin mud pumped from the mixer. On the floor of the mills the 
lumps of chalk and clay are thoroughly mixed and reduced to such 
fineness by attrition with flint stones driven round by the harrows and 
through the medium of water, that when the mixture passes the 
screen round the outlet of the last mill about 97 per cent. of it will 
pass a sieve having 32,400 holes per square inch, the purpose of this 


3.— Section oF Rotary KILN PLANT. 


screen being to ensure that nothing leaves the mill that has not been 
thoroughly ground. The product from the wash-mills, which is 
known as “ slurry," now contains about 44 per cent. of water and 
chalk and clay in the proportions 3 to r. This is pumped into one 
end of a huge storage tank, which holds enough slurry for the 
manufacture of 2000 tons of cement. 

The contents of this tank are kept well mixed by means of a 
stirring arrangement carried by a travelling carriage extending across 
the tank and supported on side rails, which automatically reverses 
when it reaches the ends of the tank. The composition of the 
slurry is determined every hour by the chemist, who has control of 
the mixing of the chalk and clay, and' the percentages of carbonate 
and alumina kept as constant as possible. Slight variations of about 
2 per cent. of carbonate may occur in the material from the wash- 
mills, but in any case the slurry is not made use of for the next 
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process, viz. the calcination, until the responsible authorities are 
satisfied that the proportions are within the desired limits. The 
storage of the slurry in these large quantities is quite a recent 
development, and has done much to ensure a satisfactory final 
product by enabling the ingredients to be kept under perfect control 
and irregularities to be corrected before they have caused trouble. 

The next process consists in the calcination of the slurry, and 
is one in which, great improvements have been effected in recent 
years. At one time on these works the slurry was pumped direct on 
to the chamber kiln drying floor from the wash-mills, and after being 
dried by the heat from the waste furnace gases was mixed with fuel 
and subsequently converted into clinker in the furnaces, a process 
allowing many opportunities for variations in composition to occur. 

Now, however, the slurry is introduced direct into rotating kilns 
and converted into clinker straightway. These rotary kilns, of which 
a section is illustrated, consists of large steel cylinders 120 ft. long, 
varying from 8 ft. in diameter at the upper end to 6 ft. for the rest 
of the length, supported on friction rollers at several points and set 
at a slight inclination to the horizontal, abont 4-in. per foot. They 
are lined with fire-resisting material, and may be slowly rotated by 
an electric motor driving through a reducing gear at speeds varying 
from one revolution in 45 seconds to one revolution in go seconds. 

At the upper end of the kiln the slurry is pumped in in measured 
quantities, and as the kiln rotates, travels slowly down its length, 
being baffled for the frst few feet by plates set in the kiln. As the 
slurry passes down it meets the hot gases (produced by firing the 
kiln at the lower end with powdered coal blown in by a steam blast), 
and undergoes certain changes in fairly definite zones of the kiln. By 
the time the slurry has gone about one third of the length of the kiln 
all the water is evaporated and most of the organic matter burnt off. 
A little lower down the carbonic anhydride is driven off from the 
carbonates, and further on, in the hottest part of the kiln, where the 
temperature is about 2700? F., the combination of the lime silica 
and alumina into the silicates and aluminates of calcium takes 
place. 

The lower end of the kiln is somewhat cooler (2000? F.) owing to 
the inrushing blast, and here the clinker cools down slightly before 
falling into the rotary coolers, which consist of open cylinders set at 
an angle in the same way as the kiln, and are clearly shown at the 
lower end of the section of the rotary kiln. The cold air flowing up 
these cylinders finally cools the clinker down, and, as an economic 
detail, it may be mentioned that this heated air is passed into 
the kiln. 

These works are equipped with a battery of sixteen of these 
rotary kilns and coolers, each of which may be operated separately. 
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It is the largest rotary plant in Europe, and is capable of turning 
out 7000 tons of cement per week. 

It is a notable advantage of the system that it is continuous, and 
that absolute control over the calcination process, upon which the 
final soundness of the cement depends, 1s obtainable. 

The rate of admission of the slurry, speed of rotation of the kiln, 
amount of fuel, and intensity of blast, are all under the control of 
experienced firemen, who, by inspection of the interior of the kiln 
through sight-holes, are able to adjust the variable factors to get the 
best results. 

А most interesting sight is to watch the effect on the interior 
appearance of the kiln as the steam is cut off, the kiln stopped, and 
other operations performed, all by the simple manipulation of electric 
controllers and cocks. It is impossible for an unaccustomed person 
to see far into the kiln even with the use of smoked glasses, but the 
men, by practice, are able to see most of the distance up, and to form 
an opinion as to the proper working of the kiln. 

It might be expected that trouble would be experienced through 
the fouling of the kilns, but this never takes place, the only difficulty 
being with a slight ring of clinker which sometimes collects at the 
dividing zones of the kiln. It is, however, easily removed by long 
rods pushed into the kiln from its lower end. Combustion is, 
indeed, very complete in the rotary kiln, and even the ash of the 
fuel, which remained and contaminated the clinker in the older 
furnaces, is swept away with the gaseous products of combustion. 

The clinker from the rotary kilns is in the form of lumps of about 
the size and appearance of small cinders, and is surprisingly uniform ; 
it is dropped from the rotary coolers into hoppers, and transported 
from thence in trucks to the grinding mills, a careful check on the 
output of each kiln being kept by weighing the truck-loads of clinker 
removed. 

The advantages of the fine grinding of cement, in increasing its 
strength, were pointed out by the late Mr. Grant many years ago in 
the accounts of his researches on the strength of cements, read 
before the Institute of Civil Engineers. Since then much attention 
has been directed to the question, and with the increased 
stringency of specifications improved methods of grinding have 
been introduced. 

The ball and tube grinding mills in use at these works represent 
the highest developments in this direction at the present day, and 
to their introduction is due the great improvement in the fineness of 
cement that has taken place within the last few years. 

The grinding is done in two stages, the first taking place in the 
ball mill, a section of which is illustrated. Аз will be seen, the mill 
consists of a steel cylinder 8 ft. in diameter, having perforated steel 
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plates placed at an angle round its circumference and provided with 
an inner and outer grating set between them and the outer casing of 
the mill. On the inner surfaces of these plates rests a charge of hard 
steel balls. The clinker is fed into the mill at the centre and falls 
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4.—Section оғ Barr Miri. 


amongst the steel balls, and on the rotation of the mill by a geared 
electric motor is gradually reduced to powder by the concussion of 
the steel balls. The ground clinker finds its way through the holes 
in thesteel plates on tothe innersieve, and if fine enough passes through 
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B.—LoNcirUDINAL SECTION ОЕ Tese Мил, 
to the outer sieve, the product passing through this being delivered 
from the mill. The portions retained on the inner and outer sieves 


are returned to the interior of the mill as it revolves, where they are 
re-ground until sufficiently fine to pass out of the mill. 
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The ground clinker from the ball mill is in a comparatively fine 
condition, and no doubt would have been regarded as a very well 
ground cement in the old days when, as one of the officials of the 
company put it, “anything that would go through a ladder was good 
enough,” but to satisfy modern requirements it is put through a 
further grinding process in the “tube mill.” The “tube mill" is a 
steel cylinder about 26 ft. long and 5 ft. in diameter—filled with a 
charge of about 12 tons of flint pebbles varying in diameter from an 
inch to three inches—and mounted on horizontal bearings so that it 
may be rotated. The product from the ball mill is fed by a helical 
screw feed into the front end of the tube mill, and asthe mill rotates 
at about twenty-eight revolutions per minute the cement traverses 


6.—Cross SECTION or REVOLVING TuBE MILL. 


the whole length of the cylinder, and by continual rubbing by the 
pebbles is ground to a powder so fine that at the exit of the mill 95- 
98 per cent. will pass through a sieve with 32,400 holes per square 
inch. 

It is interesting to note that the speed at which the mill is run is 
not a haphazard one, but has been determined by experiment as the 
one at which the maximum number of pebbles in the charge strike 
the bottom of the mill, where most of the grinding takes place. The 
fact is well illustrated by the accompanying picture of a cross-section 
of the tube mill, showing the distribution of the stones in the cylinder 
when revolving at that speed. The cement as it comes from the 
tube mill in its extremely fine condition would be quite unfit for use 
owing to its extremely quick setting properties, and it was necessary 
to treat the cement in some way to lengthen the setting time. This 
was done by the time-honoured method of spreading out the cement 


146 


THE MANUFACTURE OF PORTLAND CEMENT. CEMENT 


and allowing the air to come in contact with it, turning it over from 
time to time to expose fresh surfaces, or by the addition of small 
quantities of gypsum. 

_This practice has now been superseded by the employment of an 
ingenious apparatus invented by Mr. Bamber, the managing director 
of the Associated Portland Cement Manufacturers. The apparatus, 
which is known as Bamber's hydration apparatus, is shown in detail 
in 7. It is fitted on the front end of the tube mill, and consists 
essentially of an arrangement whereby an adjustable jet of steam 
may be blown into the mill so that the final grinding takes place 
in a damp atmosphere. In consequence of this a partial hydra- 
tion of the cement takes place, resulting in the absorption of about 
4 per cent. of water, and accomplishing the same purpose in a far 
more uniform manner than the older method of exposing the cement 
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7. — BAMBER'S HYDRATION APPARATUS APPLIED TO TUBE MILL. 


to the action of the air. The cement now produced by this process 
is ready for immediate use as it comes from the tube mill, and 
although cement has been made for some time in this manner the 
fact is not realised by many engineers, who still believe that it is 
necessary to store the cement before use—a practice which, with the 
modern product, is both unnecessary and harmful. 

Not only does the hydration process accomplish the purpose 
described, but it gives complete control of the setting time of the 
cement, for by varying the steam jet, and consequently the degree 
of hydration of the cement, products of any required setting time 
may be easily produced to suit different engineering requirements. 
The adoption of the process has also enabled manufacturers to be 
independent of gypsum for regulating the setting time, which sub- 
stance, although provided, in the British standard specification, to 
the extent of 14 per cent., cannot be regarded as a desirable con- 
stituent of cement. 
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The actual manufacturing processes finish at this point, but it 
should be mentioned that frequent tests are taken of the setting 
time of the product, as it comes from the grinding mills, to make 
sure that the conditions of the various specifications are being 
satisfied. 

The finished article is filled into large reinforced concrete con- 
tainers until approved by the authority for which it has been made, 
when it 1s put into sacks if intended for use in this country, or if for 
export, into barrels. Here one sees cement being despatched to all 
parts of the world, for harbour works in the East, or perhaps for 
laying Post Office ducts at home, as the case may be. 

Not the least interesting of the departments visited was that in 
which the above-mentioned barrels are made, and the methods 
employed therein are an indication of the thorough economic con- 
sideration of details practised by the management of the Association. 
The staves for making the barrels are imported from Norway, and 
are partly seasoned ; they are, however, stacked in a drying chamber 
to finish the process before being used. When in proper condition 
they are built up into barrels after being tongued and grooved in 
suitable machines, and finally hooped with iron, every stage of the 
making being performed by labour-saving machinery operated by 
youths. The output of this shop can reach 35,000 barrels per week, 
this figure giving some indication of the magnitude of the trade. 
The most striking point about the shop, however, is the fact that the 
chips and saw-dust from the operations involved in making the 
barrels are collected and burnt in a special producer, and yield the 
gas which drives а 140 h.p. gas engine used for running the 
machines in the shop. 

Another important department visited, though not part of the 
actual cement-producing plant, was the power-house where the 
machinery for pumping the slurry, and for the production of current 
for the electric motors driving the kilns, etc., is installed. Here, 
again, the bold methods of the Association are apparent. An instal- 
lation of seven 400 h.p. Oechelhauser engines driven by gas from 
Mason producers, supplying power for the wash-mills and grinding- 
mills, denotes a practice which is decidedly unusual in this country, 
though fairly common on the Continent, where the economy of large 
gas-engines has been more appreciated. Two тооо h.p. steam 
engines and generators, supplying the electrical power for driving 
the rotary kilns and other purposes, are arranged in an engine-house 
beneath the kiln floor. 


(To be continued.) 
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RUN CURVES, AND THE ECONOMICAL CON- 
TROL OF INTERMITTENTLY OPERATED 
ELECTRIC MOTORS. 


Ву Н. C. GUNTON. 


IN designing the electrical equipment of an electric train it is 
usual to plot estimated run curves in order to determine the size of 
motor, the gear ratio, and the size of wheel which should be em- 
ployed in order to meet the service conditions of the particular 
line under consideration. 
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I.—Estimatep Run Curve FOR AN ELECTRIC TRAIN ON STRAIGHT AND LEVEL 
TRACK; 2830 FEET RUN. 

Six-car train: 2 motor cars, 4 trailers, 8 motors per train. Weight of train: empty, 
150 tons; maximum load with passengers, 30 tons; total, 180 tons. Schedule speed 
(including 20 seconds stop at stations) 16 miles per hour. 600 volts at shoes; gear ratio 
35to I. 36 in. wheels. 


I is an example of such a run curve for a direct current equipment, 
the current, power, and speed being plotted vertically with reference 
to time plotted horizontally, the service particulars being given in 
the table. This run curve corresponds to one-eighth of a total equip- 
ment, consisting of eight series motors arranged in four pairs soas to 
be operated on the series-parallel control system. The curves show 
the current in ampères and the energy in kilowatts taken by each 
motor, and the speed of the train. 

At the point a the two motors are in series with each other and 
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with resistance which is gradually cut out. At point 0 all the resist- 
ance has been cut out and the motors are then connected in parallel 
and with resistance in series, which is again cut out, until at point c 
the motors have the full working pressure across their terminals and 
accelerate on their own characteristic curve. At the point d the 
current is switched off and the train is allowed to “coast " until at 
the point e the brakes are applied and bring the train to a standstill 
at the point f. 

When the train is brought into operation, tests are made, prefer- 
ably by means of quick speed recording instruments, in order to 
ascertain how far the electrical equipment conforms with the require- 
ments, and in order to ensure that the method of control is such as 
to give the maximum economy. The consumption of power is then 


Amps 
500, қынды 7 : 
ЕЕПЕ 
4o0 || МЕ 
ШІ bis 
300 | | 
y Че E ZB 


S E с ND $ 217 


2.—ACTUAL CURRENT-TIME CURVES FOR AN ELECTRIC TRAIN. 
A. Controller operated efficiently. в. Controller operated inefficiently. 


checked from time to time by means of the integrating wattmeters, 
which form part of the power station equipment, and in this way any 
tendency towards an alteration in the amount of power taken by the 
trains can be detected. 

In the case of an electric railway with the equipment of which 
the writer was at one time connected, it was noticed that the power 
consumption as measured at the power house was increasing and 
was considerably greater than the corresponding consumption when 
the trains were first brought into service. Further tests made on 
different trains showed that this increase in the power consumption 
was largely due to the difference in the method of driving, that is, 
in operating the controllers. 2 shows two current-time curves for 
one pair of motors, 4 being the curve when the train was tested 
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when first brought into use, and B the corresponding curve between 
the same two stations when the driver was operating the controller 
in such a way as to unduly prolong the acceleration period and 
waste power in resistance. The number of electrical units consumed 
in each case is proportional to the area of the corresponding current- 
time curve, and in the particular case illustrated, the increase in the 
consumption due to inefficient driving amounts to as much as 45 per 
cent. Further systematic instruction of the drivers resulted in a 
reduction of the consumption of energy. 

In the case of electric tramways the use of an integrating watt- 
meter on each car has been introduced in several towns with very 
satisfactory results, the check on the methods of different drivers 
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— ESTIMATED Ком CURVES FOR AN ELECTRIC LIFT. 
Load, 15 cwt.; speed, 180 ft. per minute; travel, 55 ft.; unbalanced load, 73 cwt. 
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resulting in a considerable decrease in the number of units consumed 
per car mile. 

Although the Post Office has not so far had to handle electric 
railways, it is, to a rapidly increasing extent, dealing with electric 
lifts, which, after all, may be regarded as electric cars working inter- 
mittently between stations in a vertical instead of a horizontal line, 
and the same general considerations apply if the utmost efficiency is 
to be obtained. Taking the case of a lift operated from a direct 
current supply, a single shunt or compound wound motor giving 
practically constant speed with varying loads would be employed. 
Either by means of a driver in the cage, or by means of push- 
buttons in the cage or on the landings, a switch is operated, and a 
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controller then automatically cuts out the resistance in series with 
the armature, the rate at which this is effected thus being indepen- 
dent of the operator and dependent on the design and adjustment of 
the controller. In order that the amount of energy wasted during 
starting may be reduced to a minimum, the amount of starting 
resistance, and the speed at which it is reduced by the controller, 
should be such that the full pressure is applied to the motor as quickly 
as may be consistent with smooth starting, and with the condition 
that the maximum current should not unduly exceed the full load 
running current. 

The use of estimated run curves with electric lifts has proved to 
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4 and 5.—Астоль CukRENT-TIME Curves FOR AN ELECTRIC. LIFT. 
Load, 15 см. ; speed, 100 ft. per minute; travel, to ft. ; unbalanced load, 74 cwt. 
4.—Controller inefficiently adjusted. 5.—Controller efficiently adjusted. 


be a convenient method of analysing firms' proposals as regards the 
design of control gear and the guaranteed energy consumption. An 
example of such an estimated run curve is given in 3. As compared 
with the railway run curve, it will be noticed that there is no 
“coasting " period, the friction of the gearing usually being such 
that the current is applied during the whole run until the brake is 
applied. 

Apart from the general advantage of increased economy, careful 
attention to the design and adjustment of the control gear will 
enable the electric lift to compare more favourably with the hydraulic 
lift as regards cost of power in cases of very short travel. The 
amount of water consumed by a hydraulic lift is independent of the 
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number of stops and starts, whereas each time an electric lift is 
started there is this waste of power in resistance, which is a con- 
siderable portion of the total power required for a short journey. 
The shorter the distance between the floors, the less favourable 
therefore, is the case for the electric lift as regards cost of operation. 

4 shows an actual current time curve obtained by means of a 
quick speed recording ammeter for a 15 cwt. goods lift, working 
between floors 1o ft. apart, with the controller as supplied by the 
makers. 

5 shows the corresponding current time curve after the controller 
had been adjusted so as to reduce the waste of power. The power 
consumed in each case is obtained from the area of the diagram, but 
was also checked by means of an integrating wattmeter. The result 
of adjustment was that, without increasing the maximum current, 
the time taken for a complete up-and-down journey was reduced by 
I5 per cent., while the energy consumption was reduced by 35 per 
cent. 

It is hoped that these notes may be of some use to those interested 
in the installation and maintenance of electric lifts in Post Office 
buildings. 

The writer has to thank Mr. H. W. Fulcher for assistance in 
preparing the diagrams. 
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A NOTE ON CONSTRUCTION WORKS. 


THE extreme pressure that had been experienced all over the 
country during the preceding year considerably slackened in several 
parts of the kingdom last year, both with regard to open and under- 
ground works but it must not be overlooked that the rapid growth 
of the telephone service during the last few years made enormous 
demands upon the outdoor staff, and those periods must be regarded 
as abnormal. 

In connection with the underground routes forming part of the 
backbone system of the kingdom, one hundred and seventy-one miles 
of pipes were laid and ninety miles of main cable drawn in and 
jointed. 

Last year saw the completion of the Northern Underground 
extension to Edinburgh vid Glasgow, and with the exception of a 
two-mile gap on the London side of Penzance, the Western Under- 
ground extension from London is practically completed to the 
Cable Company's huts at Porthcurno. These two systems will be 
linked together by a new route now in course of construction 
between Birmingham and Bristol, passing through Worcester, 
Gloucester, and Berkeley. The Birmingham to Worcester and 
Bristol to Berkeley sections have already been completed, also a 
spur from Berkeley to Sharpness which will ultimately be extended 
to serve the South Wales District. During the year pipes were 
laid between Bromsgrove and Worcester, and also between Berkeley 
and Gloucester; the former section was also cabled. The gap 
remaining will in all probability be undertaken and the entire route 
completed before the close of the current year. 

A pipe was laid between Leeds and Stockton (approximately 
sixty miles), which will be cabled during this year. The completion 
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of this route will connect the North-Eastern Counties, passing 
through Newcastle, Durham, Stockton, Thirsk, and Leeds, with 
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the Northern Underground by means of the existing cable between 
Warrington and Leeds 214 Manchester. 


By the laying of a pipe and cable last year between Aylesbury 
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and Coventry (fifty-eight miles) the second London-Birmingham 
cable was completed and brought into use, thus affording consider- 
able relief to the very heavy traffic between those cities and to the 
North. 

A pipe and main trunk cable has also been laid between 
Liverpool and Manchester, and although the jointing of the cable 
has not yet been completed, the cable will be available for use at an 
early date, and the congested state of the traffic between those cities 
relieved. Relief is also being afforded at the London end of the 
Western Underground by means of a second cable between London 
and Uxbridge (twenty-three miles). This work would, in the 
ordinary course, have been completed during last year, but difficul- 
ties have been experienced in making the cable, and completion is 
not anticipated before June this year. 

A pipe was laid between Chatham and Canterbury (twenty-five 
miles), in connection with the South-Eastern route to Dover. The 
London to Chatham section has already been completed. 

Main cables were provided during the year between Manchester 
and Ashton and Manchester and Stockport. 

The new Forth Bridge cable, which was fully described in a 
recent issue of the JOURNAL, was also laid during the year. 

The introduction of a petrol motor winch for drawing in cable 
has so far proved very successful, and its use will considerably 
facilitate the carrying out of long sections of cabling. 

With regard to overhead construction, no less than four hundred 
telephone trunk circuits were dealt with, nearly the whole of which 
were completed or nearing completion at the close of the year. 

Including rebuilding works more than 14,000 miles of new wire 
and 600 miles of poles (including sixty miles of H-poles) were 
erected. 


ENGINEERING—ANCIENT AND MODERN. 
By A. O. G. 


WHEN reading descriptive accounts of Japan and its people, one 
is frequently impressed by the wonderful combination of ancient 
customs and ultra-modern methods existing in that country. It is 
stated by travellers that no other nation in the universe has so many 
paradoxes to show ; handicrafts of the crudest and most primitive 
form are carried on side by side with research work in the mysteries 
of electricity and kindred sciences. Such combinations as these 
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force one to realise in a very real way the wonderful progress made 
by Japan during the past fifty years. 


NEWCASTLE-ON-TyneE. THE 
ANCIENT West WALLS. 
pole planted in the. 
centre of the old city 
walls of Newcastle-on- 
Tyne would probably 
appear an act of van- 
dalism, and it must be 
admitted that the 
officer who secured the 
wayleave for the pole 
had more of the utili- 
tarian than the anti- 
quarian temperament 
in choosing such a 
site. 

It may be, how- 
ever, that his regard. 


It is difficult to find 
combinations in this 
country which ap- 
proach, in any sense 
of the word, the con- 
ditions existing 1n 
Japan, although to the 
observant eye of an 
individual interested in 
such things, excellent 
examples may 
times be found in out- 
of-the-way places. 

To the eye of the 
antiquarian, for in- 
stance, the sight of a 
6o ft. stout telephone 


some- 


А Sixrv-roorT POLE ERECTED ON THE ANCIENT 
West WALLS. 
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for the antique was overcome by the pronounced will of a solicitous 
public authority, anxious about the safety of pedestrians using the 
adjoining thoroughfare. 

The pole stands on the west walls of the city, one of the few 
remaining sections of the old defences erected in the reign of Edward 
I, and the pole, erected a few years ago, bridges a gap in history of 
nearly seven hundred years—between the reigns of Edward I and 
Edward VII. 

It need hardly be added that the walls were built to protect the 
inhabitants of the city from the sudden and fierce onslaughts of the 
Scots, who were intent on securing the best places, even in those far- 
off days. A view of the crumbling walls is sufficient evidence that 
the defences were not strong enough to keep the Scottish hosts at 
bay, and a pathetic interest is associated with the accompanying 
photographs, by reason of the fact that a descendant of those self- 
same warriors, in the person of Mr. Arthur Scott, engineer, New- 
castle, visited the spot recently, and, with camera in hand and 
a gleam of satisfaction on his face, succeeded in obtaining the very 
excellent pictures of the old defences, now used, in part at least, for 
a purpose very different from any the builders could have foreseen 
when engaged in erecting the walls seven centuries ago. 


TELEGRAPH ENGINEERING IN CAPE COLONY, 
1877-1908. ij 


Ву BRACKENBURY Влугх, M.I.E.E., 
Late Chief Technical Officer. 


In the year 1877 the writer left Mr. Preece’s office, which had 
recently been removed from Southampton to Moorgate Street, and 
took up an appointment as Inspector of Telegraphs in Capetown, 
Cape Colony, arriving on February 14th, and commencing his duties 
on the following day. 

In those days the Telegraph Department was an independent 
one, under the control of a General Manager, named J. D. Den, 
who died in April of that year. He was succeeded by Mr. J. Sive- 
wright, at that time Superintendent of Telegraphs under Mr. Preece, 
who had recently been appointed Consulting Engineer to the Cape 
Colony. 

In those early days the telegraph system was not an extensive 
one, so far as the number of wires on the poles and the number of 
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offices were concerned, but owing to the vast tract of country, the 
distance apart of the principal towns, and the difficulties of transpcrt, 
due to the absence of any great length of railways, the duties of the 
Engineering Staff were frequently such as would make many a 
modern inspector shudder before undertaking them. 


LABOURERS EMPLOYED IN BUILDING LINE FROM PIETERMARITZBURG TO PRETORIA IN CAMP 
AT PRETORIA, 1879. 


(С. Howard) (В. Bayly) 
TELEGRAPH SURVEY CAMP, PRETORIA, 1879. 


For instance, from Capetown the railway only extended to 
Worcester (109 miles), and to Wynberg (7 miles), from Port Eliza- 
beth to Vitenhage (18 miles), and from East London to King 
Williamstown (40 miles), and anything beyond these points had to 
be covered on horseback; in fact, in those days inspectors could ride. 
As already stated, they were not then hampered with the postal, and 
many other duties which harass their souls to-day. 
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The Cape Colony was at that time divided into six districts, 
which were looked after by inspectors, but later on this number was 
reduced, as greater transport facilities opened up, to be again 
increased when telegraph extensions on a larger scale were entered 
upon. 

Technical knowledge was at a discount, nor is this to be 
wondered at, as there had been no encouragement to take it up, 
and telegraphists were more or less content to know that if a 
key were pressed at one end a mark would be produced on the tape 
at the other. There were, of course, exceptions; men anxious to 
learn, but unable to find out how to set about it, as electrical papers 
and books could only be obtained by ordering them from the Old 
Country, and at a greatly enhanced price. 

With the advance of knowledge, however, came some amusing 
requests, as, for instance, when the writer on one occasion received 
a memorandum from one of his offices asking that the lineman might 
be sent over as early as possible, and bring “а supply of volts with 
him, as the battery is wanting some badly." In those days no one 
made use of such terms as “ volts," battery power being regulated 
entirely by the number of cells in use or required, and the condition 
of the battery measured by means of the “ quantity ” coil of the line- 
man's galvanometer. In fact, to use the word “ volt" was looked 
upon as being rather pedantic, and “ sidey," whilst if anyone furtively 
mentioned a milliampére he was considered an electrical impostor, 
who was endeavouring to make other people think that he should be 
looked at through a pair of darkened glasses ! 

Later all this was changed, for, as imported clerks came out 
from home, ambition was aroused and elementary classes were 
formed. 

Maintenance duties were not thoroughly understood, and the line- 
man at out-stations became more or less an appanage of the tele- 
graphist, to work in his garden, etc., when there were no faults—in 
fact, on more than one occasion a lineman was reported for insub- 
ordination for refusing to do certain work for the officer-in-charge 
which in no way concerned the Department. The primary duty of 
maintenance officers in those days was considered to be the removal, 
and not the prevention of faults. 

The distances between offices being so great, faults were neces- 
sarily of somewhat long duration, and this was particularly annoying 
when these were at out-offices and of frequent occurrence. On one 
occasion, in 1877, the writer had to go twenty miles by train, then 
ten on horseback, and back again, to dry out oil from the key-switch 
in an office, which had been bestowed liberally by a too-thoughtful . 
telegraphist of the female persuasion. On another occasion he had 
to ride thirty miles (each way) to remove a telegraphist's watch 


160 


TELEGRAPH ENGINEERING. CONSTRUCTION 


from the S.C. kev, which was putting a current on the line. The 
longest trip he had in this way, however, was a post-cart ride of 
250 miles in twenty-four hours, and back by sea — Capetown to 
Mossel Bay—to repair a broken earth-wire under the instrument 
table in the last-named office. 

Wooden poles were used mainly in the construction of the lines, 
and although the railway telegraphs were, as they are now, main- 
tained by the Telegraph Department, in the neighbourhood of 
Capetown they were carried on a separate line of poles, although 
there were only two railway wires on the one set of poles and about 
six departmental wires on the other. These poles were Colonial- 
grown fir—a very fast-growing wood—and their useful life was 
extremely short, as they began to suffer from dry rot very soon 
after they were erected. The Western Province lines for about 
250 miles were mostly constructed of this timber, and a not 
infrequent way of removing a contact, if it happened to be an 
obstinate one, was to shake the pole until it broke off at the ground 
line, remove the contact, and replace the pole about a foot or 
eighteen inches in the ground ! 

Grass fires did considerable damage, the poles burning right 
away, and in the absence of any system of patrol, except when a 
fault came on, on more than one occasion it occurred that a mile or 
more of poles were destroyed by fire and the wires left lying on the 
hard, dry ground for some weeks, until the rains came and total 
interruptions ensued, lasting for some time. The wires stood the 
fires well, being good, honest, old No. 6 G.I. 

The General Manager, having toured the country on horseback 
inspecting the lines, personally seeing almost every pole, and taking 
with him each inspector over his section (the writer accompanied him 
for the first 250 miles to Mossel Bay), all the leading authorities 
were consulted en route, including, of course, the oldest inhabitant 
in each place, as to the life of various Cape woods used for fencing, 
etc. It was subsequently decided to renew the Western 
Province (about 250 miles) with iron wood, an extremely hard and 
heavy wood, which was already partly in use, and which grew plen- 
tifully in the Knysna Forest, about 250 miles from Capetown. The 
line between George-Port and Elizabeth, another 250 miles, was 
renewed with iron wood, scarfed on to olive-wood stumps, whilst 
sneezewood was used for the Eastern Province renewals. The 
olive wood appeared to be almost indestructible, and the sneeze- 
wood had a tremendous reputation for fencing purposes, but it 
proved a false friend, and in consequence of certain idiosyncrasies 
had finally to be abandoned for telegraph purposes. It made the 
most awful-looking lines the writer has ever seen. The trees have 
an insuperable objection to growing straight, and the poles were 
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in shape like distorted corkscrews, with their spirals bent in all 
directions. The sap-wood in these poles had to be removed where- 
ever screws or staples were driven, as it rotted off very quickly, or 
down came insulators and earth-wires ; in fact, holes had to be bored 
through the tops of the poles to receive the latter, or innumerable 
faults resulted. The iron-wood poles, on the contrary, were as neat 
as a telegraph pole can be, sawn square out of big trees, and taper- 
ing from 6 in. at the butt to 34 in. at the top, which was pyramidal 
in shape. Insulator and earth-wire fixing was arduous work, Morse 
twist drills having to be used on account of the hardness of the 
wood, whilst the splinters were such as to deter any but the 
toughest-skinned lineman from swarming the poles, and .'' pole 
climbers " simply would not look at them. 

The insulators in use were “ Siemens Nos. І and 2, iron-hooded,”’ 
and very excellent work they did in those days, the wires being 
strained at every seventh pole. About the insulation in bad weather 
little can be said, but this did not trouble the staff much, as 
translating offices existed galore, and they were promptly called in 
if signals were weak. 

The next change with regard to poles was on a line erected from 
Malmesbury to Calvinia, a distance of about 200 miles, and the 
supports in this case were iron-wood tops scarfed on to cedar butts, 
the joint being made by means of 2-in. bolts and nuts. This was а 
very costly and unsatisfactory line in many ways. The cedar butts 
had to be cut in the Cederberg Mountains, where there were no 
roads ; trees were cut down and hurled over the precipices, to be 
transported and sawn if they could be reached, but it was said that 
some hundreds could not be got at, and the waste was considerable. 
This was a great pity, as the cedar was so full of essential oil that 
for years after the line was erected a splinter cut from one of the 
butts would burn like a torch. The iron-wood tops, however, were 
too heavy, and the butts after some time began to split badly at the 
scarf, and this necessitated binding with No. 8 G.I. wire. Another 
difficulty, although not a serious one, was that the iron wood uppers 
were about the same length and shape as the wagon disselbooms 
(poles), and on some few occasions transport riders, who had met 
with accidents, helped themselves to the uppers and found the bolts 
of a serviceable size for repairs to their wagons. 

The wooden pole, however, was doomed; dry-rot seemed to 
attack every sort, except those which had been used for stumps, 
namely, olive and cedar, and it was decided for many reasons to go 
in for iron poles, the chief of which were length of life, if properly 
painted, lightness and portability of transport, these being of very 
great importance in a country where the difficulties of transport were 
so great and cost so excessive. At the present time there is but one 
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wooden pole in existence between Cape Town and Johannesburg, a 
distance of 1000 miles, and it stands on the Grand Parade in Cape 
Town, a teak pole, which cost £40, planted by the writer in 1877. 
(The Chief used to say that when the writer had nothing else to do 
he used to open up and tar the butt of this pole, but this was a libel.) 
The poles now in use practically all over South Africa are the well- 
known Siemens tubular iron poles, with flanged lower tubes, which 
are used without base plates in all hard ground, and with base plates 
in sandy soil. With the advent of iron poles came also the Cordeaux 
insulator, which is used throughout South Africa. 

Construction during the first few years under review was carried 
out by Inspectors selected for the purpose from the Maintenance 
Staff, and when the writer arrived at the Cape the line connecting 
that Colony with Natal was being constructed by Capt. Fraser, who 
had been entrusted with all the departmental construction up to that 
time, the previous lines having been erected by contractors from the 
Old Country. 

Instruments were not used for surveys, so that no accurate plans 
could be made of the constructed lines, but rough survey books were 
kept for the purposes of record, and also to assist the contractor in 
laying out the material. The box sextant and prismatic compass 
are now used, the latter, however, only for general direction, on 
account of its unreliability, owing to the presence of large tracts of 
ironstone, etc. 

In these olden days (as, indeed, at the present), when a line was 
required to be built, it was, of course, required at once, if not sooner; 
but when it is remembered that the Colony is 6000 miles away from 
manufacturing contractors, and that there were no cables, it will be 
easily ‘understood that very heavy delays occurred before lines 
authorised could be even commenced, as spare or reserve stocks 
could not be afforded. Later on, a reserve stock of боо miles— 
supposed only to be used in an emergency—was kept in Cape Town. 
As stated above, the line to Natal was erected in 1877, and con- 
struction work was carried on during one of the many native wars 
(Gcaleka and Gaika). It was a most important line, as it put the 
Governor of Natal in direct communication with the High Com- 
missioner in Cape Town. At the end of the following year it was 
feared that the Zulus would soon be giving trouble, and Capt. Fraser 
was despatched to Natal to erect a line from Verulam to Stanger, 
and then to the Zulu border. There were no construction officers 
in Natal at that time, their few existing telegraph lines having been 
built by the Public Works Department of the Colony. 

The line from Durban to Verulam, which was to be continued to 
Stanger, was a Public Works Department line, built of Siemens 
20 ft. iron tubular poles, and on its completion the officer-in-charge, 


163 


CONSTRUCTION TELEGRAPH ENGINEERING. s 


reporting on his surplus stores, pointed out that some mistake had 
been made, and that he had been supplied with some thirty boxes 
containing sand and stones, and that the matter should be taken up 
with the contractors, and a refund claimed, as no cement had been 
sent. This, of course, was the iron pole cement, and he had used 
Portland instead. 

In December, 1878, as the Zulu menace was becoming more 
threatening, the writer was sent to join Capt. Fraser, and the line 
was pushed through by leaving out first every alternate pole, and 
then putting up one in three, completing the work on the way back, 
and subsequently the writer was sent back to extend the line into 
Zululand, thus opening the first telegraph office in that country. 
This extension included crossing the Tugela river with a span 
of about 350 ог 400 yds. of No. 8 wire; fortunately there was 
a good take-off from Fort Pearson on the Natal side, and the next 
pole was in Fort Tenedos, on fairly high ground. 

From that line the camp was removed to Pietermaritzburg for 
the construction of the line from there to Pretoria viá Newcastle 
(Natal), and there the writer had his first real experience of telegraph 
construction on a large scale. These conditions do not obtain 
now. In the first place, the men employed were raw natives, who 
knew not a word of English, and were employed, in some cases, 
under their own minor chiefs for ordinary labour work, pole-hole 
digging, carrying materials, etc., and were paid at the rate of twenty 
to thirty shillings per month and their food. This latter was a 
troublesome matter, as one had to drive and herd bullocks and 
sheep, lay in groceries, etc., on a large scale; but Capt. Fraser was 
an old army officer, who knew all about rationing men, and soon 
had the commissariat organised. The bullocks were allowed to 
graze with those belonging to the transport wagons, and if they did 
happen to stray into any farmers' lands we paid the damages, 
and took a receipt, certifying on the voucher that the animals 
had enjoyed a good feed. The sheep were penned every night in 
portable pens, and as it was thought that the natives would not 
appreciate kidneys, these were supplied to the staff for breakfast 
when there was time to sit down to such a meal. The fowls for the 
staff soon learned to get on to the wagons as soon as the drivers 
cracked their whips. 

The camp was always sent on ahead when the work was going 
on, t.e. when the laying-out contractor was well ahead, as men 
always work well when they are working towards their camp, and 
but slowly if it is behind them. In addition to the supplies men- 
tioned, there was a Scotch cart which contained a barrel of Natal 
rum, a liquor which had a very evil reputation in those days, а 
barrel of water for hydropaths, also a case of sugar-candy for the 
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teetotalers. On starting away in the morning the driver was shown 
a hill in the distance where he was to stop, and the men were told 
that as soon as they reached the cart they would each receive 
а “tot,” or a bit of sugar-candy. On reaching it the promised tot 
was served out, and the cart sent on again, and so on. It was 
an excellent incentive, and paid the Government well. With regard 
to the liquor being supplied to raw natives, however, perhaps the 
least said the better. 

To return to the organisation of the camp, or rather, camps. 
The first one consisted of a survey and digging party ; a white man, 
of the rank of inspector, in charge, with one white man to assist him. 
He surveyed the line and dug all pole and stay-holes, obtaining all his 
supplies from the main camp. The next one to come was the pole- 
fitting camp, and as wooden poles were used, the work to be done 
consisted of fixing earth wires and insulators (Siemens iron-hooded), 
and the men in this camp consisted mainly of half-castes, a very 
intelligent body of men, and born carpenters in an amateur way. 
These were followed by the pole-planting party. Each of these 
camps worked under independent commands. Then came the main 
camp, divided into parties, each under responsible white men, called 
the running-out and jointing party, and finally, the straining-up gang, 
with the Engineer-in-charge bringing up the rear, who was thus able 
to check all the work, as he keyed-up the straining insulators per- 
sonally and was the last man on the ground. The jointing of the 
wire was at times a most unpleasant operation on account of electrical 
surgings in the mountainous regions of Natal and the Transvaal, 
even when no clouds were in sight, and the writer, after a short 
experience of it, used to make three or four men hold the wire on 
each side of the joint, so as to soften down the results to himself. 
The men themselves did not care for the job, and used to shirk it as 
much as possible. Rum, however, did it, and men strove with one 
another to be on this work. In the Transvaal the contractor was 
sadly behind his time, and sometimes we had to wait for several 
days for material whilst the work was most urgent. This led to the 
adoption of a novel method for running out the wire, so as to make 
up for lost time, which proved most successful as а labour-saving 
device. Instead of having four and sometimes five men pulling the 
wire as it came off from the drum, a boy was mounted on a horse 
equipped with a small amount of harness, to which the wire was 
attached. If anything went wrong with the drum a whistle was 
blown, and the boy at once turned his nag at right angles to the 
line, thus stopping the running out, and showing at the same time 
that the signal had been heard. Such a thing as a kink was never 
known under this system. The hours worked were from sunrise to 
sunset, with enough time to scramble through what lunch one had 
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with them, and an occasional ten minutes for rum or sugar- 
candy, and also for dacca smoking. This latter is a wonderful 
stimulant, and natives who are accustomed to it can work from 
sunrise to sunset without food if they can have a smoke about 
every two or three hours. The visible effect is peculiar, as the 
men become at first very exhilarated, and then appear to be 
intoxicated, but they are quite fit for work a few minutes after- 
wards—in fact, it would probably puzzle a London policeman who 
attempted to run in a dacca smoker for being intoxicated, for before 
he had gone, say, fifty yards, he would find him to be absolutely 
sober. What the eventual after-effects are I know not, but in the 
evening, after the work was done, the men used to eat a meal 
gargantuan in proportions. 

Such was telegraph construction in the olden days, the really 
good old days when there were no railways inside whose fences 
one had to keep, and with an average of about seven angles to 
the mile, no fenced lands, but open veld and no wayleaves to be 
obtained—in fact, the chief trouble was to keep the contractors 
up to the mark. When there was no work to be done there was 
plenty of recreation, chief of which was, of course, shooting, as the 
country in those days abounded in game, but guns were taboo on the 
work, although then, perhaps, the best chances offered; it was ever 
thus. One other trouble we had which we soon learned to circum- 
vent. The Boer farmers used occasionally to set fire to the grass 
round the camp, and the remedy was found by setting fire to the 
grass first and pitching camp on the cleared spot afterwards. 

Bread-making was very interesting. The ingredients were mixed 
in the usual manner, and the ovens consisted of ant-heaps about 
3ft. in height. A hole was made in the side of the mound, a fire lit 
inside it; the contents soon caught well alight and the opening was 
closed, allowing sufficient draught to keep the internal fire going 
until the outer shell was too hot to sit on. The bread was then put 
in, and was baked to perfection, the heat being practically the same 
all round, above and below. The entrance was, of course, closed 
again for this operation. 

A big change has now come o’er the scene, and the writer has no 
hesitation in saying that technically, the staff is on a level as high, 
if not higher than, any telegraph engineering staff anywhere, and in 
this statement is included a large proportion of the operating staff. 
A high standard has been set for technical qualifications, such as the 
City and Guilds Honours Certificates in Telegraphy and Telephony 
for Inspectors. The lines before the war were in a condition beyond 
criticism, but since then they have been starved because of financial 
difficulties. 

With regard to the operating staff in the olden days, it would be 
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difficult to speak in terms of exaggeration. Work was done under 
the most adverse conditions, and each man adapted himself to those 
conditions. In 1877 there were no imported clerks, all were Colo- 
nial taught, and although there were, so far as the writer knows, no 
sound readers, and it took two clerks to receive a message—one to 
read and the other to write—it was by no means an uncommon sight 
to see a telegraphist reading ‘‘from sight," merely watching the 
microscopic movements of the lever, and holding a piece of white 
paper behind it so as not to miss the faintest movement; in those 
days there were no relays. 

Later, crack operators were imported froin home, but the Colo- 
nials were not to be caught napping, and soon equalled all per- 
formances done by the new-comers. Those were royal times; 
everyone did his best to beat all records, not for a few minutes, once 
in a blue moon, but all day long; the spirit of emulation spread 
from one end of the Colony to the other, and a happier, merrier, 
more contented staff probably never existed, and never will exist to 
the end of Time. 
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NEW TELEPHONE CABLE TO FRANCE. 


THE 5th May, 1010, marks one of the milestones of progress in 
practical telephony, for on that day Messrs. Siemens Bros.’ T.S.S. 
“ Faraday " laid the first deep-sea “ Pupinised " cable. 

The 2933-ton “ Faraday," drawing 30 ft. of water, could not jay 
the ends of the cable to the shore, and as the “ Alert " was in dock 
under repair, it was arranged that the first three-quarter knot or so 
should be laid parallel with the coast line at Dover, and the other end 
similarly parallel with the French coast. The ends were attached 
by chain and rope to a buoy to mark their location. 

Early in the morning of May 5th the “ Faraday " moved from her 
moorings just outside Dover Harbour, and by 6.30 was at the 
agreed starting-point. The buoy was dropped at 6.35, and the cable 
end soon followed. Great excitement marked the passage over the 
sheave of the first loading coil at 6.45, and three minutes later the 
“ Faraday " turned on her direct route across the Straits of Dover— 
a course already marked out for her by seven buoys laid by H.M.T.S. 
“ Monarch " on the previous day. 

The second coil went over the sheave at 7.3, with the “ Faraday " 
slowed up in deference to its passing; but the third coil passed 
almost unnoticed, and, so far from commanding reverential regard, the 
subsequent appearance and submersion of the rest of ‘‘ Dieselhorst's 
puddings " elicited little but frivolous cominent. So soon in these 
days do we get used to the triumphs of science! By 11.7 we had 
steamed along the French coast and had watched, with a little 
exultant cheer, the disappearance of the second end of the cable, 
leaving only a buoy to mark where it lay. 

Then the weather !—what had been somewhat uncertain became 
very definite—it rained, and it blew so much that the pilot would 
not risk taking his charge into Dover Harbour. 

We sighted the Royal yacht bearing Queen Alexandra home—how 
little we dreamed what a tragic home-coming it was to be, that she 
was going practically to the King's death-bed—but our own course 
was diverted from Dover, and we steered along the coast, and those 
whose business demanded it were landed at Margate. Other of 
Messrs. Siemens’ guests remained on the “ Faraday " for the night to 
land in the morning at Gravesend or at Woolwich. 

We hope that in a later number of the JOURNAL it will be possible 
to give full details of the cable itself; and, by the kindness of Messrs. 
Siemens, a selection of photographs showing the main laying opera- 
tions. In the meantime we have been favoured by the “ Illustrations 
Bureau' with permission to use the photographs that appear here- 
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I.—" ALERT" PICKING UP THE END OF CABLE THAT HAD BEEN DROPPED AND 
BUOYED BY THE “ FARADAY.” 
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2.—EasiNG А “ LOADING-COIL’’ OVER THE SHEAVE. IT WAS FOUND THAT THERE 
WAS REALLY LITTLE NEED FOR SPECIAL TREATMENT. 
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3-— TAKING BEARINGS BY SEXTANT PRIOR ТО RE-LAYING THE DOVER END OF CABLE. 
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MECHANISM A BALL-BEARING PROBLEM. 


with, showing the raising and re-laying by the “Alert” of the shore- 
ends оп May т9{В. 

Mr. Pollard represented the Department officially on board the 
“ Faraday "—Major O'Meara was present as опе of the guests—and 
Mr. Dieselhorst (who devised the loading coils and the method of 
inserting and sheathing them) represented Messrs. Siemens Bros. 
оп the “ Alert" during the process of laying the shore-ends. Mr. 
Dieselhorst was very heartily and deservedly congratulated on all 
hands. The very simplicity of the operation only emphasised the 
thoroughness with which the design had been thought out, and 
demonstrated once more that to the engineer difficulties exist only 
to be overcome. A. J. S. 


A BALL-BEARING PROBLEM. 
By H. A. MILEs. 


THE rapid destruction of cones in the ball bearings of cord 
telegram carrier rollers led me to investigate the cause and to devise 
a remedy. 
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The roller revolves upon a stationary spindle to which the cones 
are fixed, as in bicycle wheels, as shown on the right side of the 
illustration. 

The relative circumferences at the point of contact are 14 in. for 
cone and 3 in. for ball-cup, but as the cone is stationary only half its 
surface carries the weight of the roller, thus leaving the bearing 
surface ratio of cone and cup as I to 4 (3 in. to 3 in.). 
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With a view to remedying this defect one end of an experimental 
roller was fitted with a fixed cup and revolving cone, as shown on 
the left side of illustration; the entire circumference of the cone and 
half that of the cup were thus used, and the ratio became г to I 
(11 in. to 14in.). As the ordinary bearing was fitted at the opposite 
end a comparative test was easily arranged by placing the roller in 
the hardest worked position in a carrier. After only a few months’ 
use the difference in the wear was strikingly apparent, and there can 
be little doubt that, by adopting this method, the life of the bearings 
will be doubled. The new bearings will be adopted in all future 
installations. 

Comparing the carrier roller at 4 miles per hour with the wheel 
of a bicycle at 12 miles per hour, the respective numbers of revolu- 
tions in a given periphery distance will be 9 and т. The need for 
the best arrangement of parts subjected to so much wear is very 
obvious. 


OUR FRONTISPIECE. 


WE think our readers will agree with us that the frontispiece of 
this issue 1s a good example of the results obtainable from the 
combination of the labours of expert photographers, process engravers, 
and printers. The block is an excellent specimen of the half-tone 
process, and great care has been exercised in the choice of a paper 
for printing, which would have a sufficiently good surface and yet 
bear folding without cracking. 

The proof copies taken from the half-tone block on art paper 
were so excellent that they have been preferred, as being more 
suitable for framing than the photographic prints. In the belief 
that some readers would desire to possess proof copies on art paper, 
we have arranged for the production of fifty. These will be sent 
post free to the first applicants, at the following rates: One copy 
ninepence, two or more copies sixpence each. Orders, with 
remittances, should be addressed to P.O.E.E. Јоскмаг, с/о Н. 
Alabaster, Gatehouse & Co., 4, Ludgate Hill, E.C. 

These low prices are, of course, not commensurate with the 
value offered. We are giving our readers the benefit of the special 
circumstances attending the production. 
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CONFERENCE OF SUPERINTENDING ENGINEERS. 


IF the roll of members of the Conference of Superintending 
Engineers, held at Richmond in December, 1907, had been called 
over at Leicester on May 30th last, when Major O’Meara opened 
the proceedings of his second Conference, the list of absentees 
would have been a striking one, and would have included such time- 
honoured names as those of Messrs. Jenkin, Vyle, Harrison, Hook, 
West, Lapham, Ward, and Major Boys, not to mention Mr. Carr, 
who alone of the present-day Superintending Engineers was 
unfortunately prevented from being present owing to ill-health. Mr. 
Gunton attended the Conference on the first day, and opened the 
discussion on the subject of the provision of a power engineer 
for each district, a proposal which was generally welcomed. The 
subjects discussed on the following days dealt mainly with the 
training of the various classes of men employed in the Engineer- 
ing Department and the control of engineering work from the cost 
aspect. Evidence was not wanting of the keenest desire to 
administer the respective districts in the most economical manner 
compatible with efficiency, and the thoroughness with which the 
subject of the standardisation of “ linemens' loads" had already 
been dealt with by the Standing Committee, of which Mr. Stewart 
is Chairman, greatly facilitated the consideration of the basis on 
which these “loads” should be compiled when the matter was 
laid before the Conference. Useful suggestions were made on 
such subjects as the periodical test of sight of linemen, service 
money-orders for paying gangs, and running contracts for the hire 
of motor cars. 

Thanks to the courtesy of the managers of the following works, 
visits were made to Messrs. Ericsson’s Telephone Factory, at 
Beeston; the Brush Electrical Engineering Works, at Lough- 
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borough; the Midland Railway Company's Works, at Derby; and, 
at the kind invitation of Mr. George Morgan, the Post Office Stores 
Depót, at Birmingham. Those who know Major O'Meara's 
capacity for work as well as we do will not be led astray by the 
idea that these visits, which had an educational value in themselves, 
were allowed to curtail the Conference proceedings. Each day 
members seemed called upon to meet at an earlier hour next morn- 
ing, and the Conference concluded an evening session at 10 p.m. on 
the Thursday, only to meet again at 8.30 a.m. the following day; 
indeed, one member calculated that if the Conference had lasted 
until the following week, members would have had no opportunity 
of taking rest at all. 

We have long held the opinion that these Conferences have a 
special value in enabling the Engineer-in-Chief to place his views 
before his district officers with more freedom than can be done 
in the course of official correspondence, and with very helpful 
results, and certainly those who heard Major O'Meara's addresses 
at Leicester will not disagree with this view. We are glad to 
learn, therefore, that it is the intention to hold the Conferences 
more frequently in future. 


The special lecture on “ Depreciation,” delivered by Major 
O'Meara to the Institute of Post Office Electrical Engineers on 
April 4th last, has now been printed, and is in the hands of 
members. The entire cost of printing has been borne personally 
by Major O'Meara, who has thus added to the favour conferred on 
the Institute by the preparation and delivery of the lecture. It 
may hot be out of place to mention that the cost of printing 
Mr. A. W. Heaviside's paper of March 8th, 1909, on the ** Educa- 
tion of the Post Office Engineer," was similarly defrayed by its 
author. 


PARIS INTERNATIONAL TELEGRAPH CONFERENCE. 


The second International Technical Conference is to be held in 
: Paris during the week commencing September 5th next, under the 
presidency of the permanent member of committee holding office 
under the French Telegraph Administration. Papers intended for 
presentation at the Conference have already been submitted and are 
now under review. The British delegates nominated to attend on 
this occasion are Mr. A. J. Stubbs, Mr. A. W. Martin, Mr. J. E. 
Taylor, Mr. F. L. Henley, Mr. H. Brown, Mr. J. Lucas, Mr. F. 
Addey, B.Sc., Mr. H. Rivers Moore. 
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Each administration has already submitted papers detailing the 
present state of practice in their respective countries in the subjects 
which are included in this year’s agenda. These papers are being 
printed in Paris, and will be circulated to rapporteurs nominated by 
the several administrations, who will in turn summarise the papers 
and distribute them to the delegates, so that at the Conference they 
may be taken as read and discussed forthwith. 


COUNCIL NOTES. 


A MEETING of the Council of the Institution of Post Office 
Electrical Engineers was held at Bristol on April 14th, 1010. 

Mr. A. J. Stubbs occupied the chair, and the meeting was 
attended by Messrs. H. Hartnell, G. Stannage, E. T. Titterington, 
]. Brown, W. Scott, T. Smerdon, J. Wyatt, C. H. Barrett, and 
]. T. Williams (Members of Council) ; Mr. H. R. Kempe (Hon. 
Treasurer) ; and Mr. J. M. Crawford (Secretary). 

The following items of general interest have been extracted 
from the Council's proceedings: 


INSTITUTION MEDAL AWARD. 


The result of the Council ballot unanimously awarded the 
Senior Silver Medal to Mr. А. W. Martin for his paper on “ The 
Loading of Telephone Cables,” and the Senior Bronze Medal to 
Mr. A. С. Lee for his paper on “Тһе Measurement of Alternating 
Currents.” The Junior Medals were unanimously awarded as 
follows: silver, to Mr. J. Fraser for his paper on “ The Theory and 
Development of C.B. Telegraph Systems”; bronze, to Mr. S. C. 
Bartholomew for his paper on “ Protection from Power Circuits." 


INSTITUTION AWARD. 


The report of the adjudicators on the Institution Award is as 
follows: The adjudicators have considered the six papers submitted 
in competition for the Institution Award, and have decided that the 
prize should go to “ Ernesticus " for his paper on “ Conveyors.” It 
is desired also to give high commendation to “ Nimrod” for his 
paper on * Mileage and Apparatus Records." The papers and 
drawings have been handed over to the Librarian. 

The sealed envelopes containing the names of the six competitors 
were then opened by the Chairman in the presence of the Council. 

The Council confirmed the recommendation of the Adjudicators, 
and it was resolved that a cheque for three guineas be presented to 
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Mr. E. W. Pettitt, Engineer-in-Chiefs Office, for his paper on 
“Conveyors,” and that the commendatory report of the adjudicators 
be conveyed to Mr. R. J. Smith, South Metropolitan District, for 
his paper on “ Mileage and Apparatus Records.” 

The President was requested to make the presentation of the 
cheque at the Annual Meeting of the Institution. 

The Council considered the question of the disposal of the 
manuscripts, and it was ultimately agreed to circulate the papers to 
the Members of the Council, and that the question of their disposal 
be further considered by the Council at the next meeting. 


PRESIDENT’S AWARD. 


Although two members had signified their intention to compete 
for this Award, neither had submitted papers, and in the absence 
of competitors the question was raised by the Chairman whether 
the design of a member, which was produced as a result of his own 
initiative, although in official time, could reasonably be regarded as 
an original design for the purposes of this Award. After considera- 
tion and reference to the terms of the Council’s circular letter on 
the subject, it was unanimously decided that it was undesirable to 
allot the Award. The Chairman then intimated the receipt of a 
letter from the President, containing an offer to renew the Award 
for the ensuing year. The general conditions were to remain 
unaltered, but the limitation as to subject was withdrawn. The 
President’s offer was accepted with thanks, and the matter referred 
to the next Council for consideration. 


MEMBERSHIP STATEMENT. 


The statement of membership up to March 31st was presented 
as follows : 


Number on roll, March 31st, 1909 і 828 
By death, retirement ош service, and transfer . 11 
By resignation ; 40 
Erased from Roll for non- ment бї subscription 8 

— 59 

Number on Roll, April rst, 1909 769 

New members : 

Home members ' 44 
Corresponding members, Са . 15 
т Уз Foreign . 2 

— бї 

Number on Roll, March 31st, 1910 . 830 


VOL. III. N 177 


COUNCIL COUNCIL NOTES. 


PRINTED PAPERS. 


Three papers have been issued since the last Council Meeting, 
viz. Mr. Carr’s paper on “ Aérial Wire Construction, with Special 
Reference to the Elasticity Effects of Copper Ме”; Mr. Heaviside’s 
paper on “Тһе Education of a Post Office Electrical Engineer”; 
and Mr. Fraser's paper on “ The Theory and Development of С.В. 
Telegraph Systems." | 

Two papers were with the printers, viz. Mr. Lee's paper on 
“The Measurement of Alternating Currents,” and Mr. Martin's 
paper on “ The Loading of Telephone Cables." 


JOURNAL REPORT. 


The Board of Editors announce that the second year’s working 
of the JOURNAL has proved just as successful as that of the first year, 
and the net profit when analysed is approximately equal to that for 
last year. 

At the inception of every new journal there isa considerable rush 
of subscribers who are impelled only by curiosity to see the nature 
of the new publication, and who subsequently fall away. Any loss 
due to this cause may now be considered to have ceased. The 
JOURNAL is becoming more widely known throughout the world, 
and the number of permanent subscribers is slowly but surely 
increasing. 

It is gratifying to note that the staff of the National Telephone 
Company are still giving hearty and valued support to the JOURNAL. 

The report was accepted, and the Managing Editor and Board of 
Editors of the JOURNAL were congratulated by the Council upon the 
success attending the past year’s working. 


LIBRARY COMMITTEE’S ANNUAL REPORT. 


The demand for the loan of books has been very heavy during 
the past year, and the number of volumes issued shows an appreciable 
increase on the figures of the previous year. Requisitions to the 
number of 950 have been executed, and it would therefore appear 
that the Library continues to be of valuable assistance to members, 
both in the preparation for examinations and in the ordinary course 
of their official duties. In cases where the demand for a particular 
work has been exceptional, additional volumes have been purchased 
in order that the delay in supplying same might be minimised. The 
range of subjects covered by the requisitions continues to be very 
wide, and every effort has been made in the purchase of new books 
to obtain those most suitable for the general requirements of the 
members. During the year forty volumes have been added, and the 
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library now comprises some 774 volumes, which, including duplicates, 
represents 550 separate works. The total number of requisitions 
dealt with since the opening of the Library is nearly 3000. 

It is believed that the new Library Catalogue has fully justified 
the labour and expenditure involved in its tssue, and is proving of 
valuable assistance to members in selecting books most adapted to 
their requirements. The additions made to the Library since the 
issue of the Catalogue will be printed on a slip suitable for insertion, 
and will shortly be issued to the members. 

Nine donations of books have been received during the year, and 
the thanks of the Council have been conveyed to the donors. 


TECHNICAL PERIODICALS. 


In November last a new scheme of distribution was brought into 
force, and up to the present has worked admirably. Each member 
is allowed a choice of two periodicals to be retained for two days 
each, and at present a total of 120 weekly and 15 monthly periodicals 
are in regular circulation. It will be readily seen that the success 
of any arrangement whereby periodicals are circulated from member 
to member depends entirely upon the co-operation of the members 
concerned. The reduction of the number of periodicals issued per 
member has largely helped to reduce the delay in circulation, and 
efforts have been made where possible to confine the circulation 
of a particular periodical to one centre with a view of still further 
reducing this delay. 


CLASS FOR SUB-ENGINEERS. 


The Council considered the desirability of arranging a Corre- 
spondence Class for the Sub-Engineers under the auspices of the 
Institution. The difficulty of obtaining suitable classes had been 
experienced by all the candidates for Second Class Engineerships, 
but to the Sub-Engineers stationed in small and more or less isolated 
towns it had proved an almost insurmountable barrier to success. It 
was thought that if the services of an experienced teacher with a 
knowledge of the situation was obtained, and arrangements made by 
the Institution for a correspondence class at a reasonable fee, a very 
large proportion of the Sub-Engineers would be glad to join. The 
Class would require to be self-supporting. 

It was resolved to circularise the Sub-Engineers in order to obtain 
their views, with a view to ascertaining the amount of support forth- 
coming, and a sub-committee was appointed to make the necessary 
inquiries. 

Messrs. J. Brown, T. Smerdon, and Crawford were appointed a 
sub-committee for this purpose, and the matter was left in their hands. 
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The Chairman, in closing, gave expression to the feelings of 
sincere regret at the loss of those members of Council who were 
retiring, and whose services as Councillors of the Institution he 
gratefully acknowledged. The retiring members (Messrs. Hartnell, 
Stannage, Barrett, Wyatt, Brown, and Crawford) briefly responded, 
and the meeting closed with a hearty vote of thanks to the Chairman. 


A short meeting of the Council was held at the Northampton 
Institute prior to the General Annual Meeting, April 25th, тото. 

Mr. Stubbs in the chair. Present: Messrs. Kempe, Hartnell, 
Scott, Smerdon, Wyatt, Barrett, and Crawford. | 

The Agenda for the General Meeting was arranged and the 
speakers chosen. 

The Sub-Engineers’ Correspondence Class Committee reported 
that the replies that had been received to the Council’s circular 
letter on the subject were entirely favourable to the project. The 
Committee had accordingly approached Mr. J. Fraser, who had 
tentatively agreed to conduct the class, and authority was sought to 
proceed with the arrangement. The Council gave their sanction to 
the proposals outlined by the Committee, and confirmed the negotia- 
tions made with Mr. Fraser. The Secretary promised to proceed 
with the matter as rapidly as possible. 

A vote of thanks to Dr. Walmsley for the hospitality extended to 
the Council was unanimously passed. 


LIBRARY NOTES. 


THe following books have been added to the Library, and are available 
for the use of members: 

No. 

81. ‘Graphical Arithmetic.’ Gray and Lowson. 

82. ‘Applied Mechanics.’ Cotterill and Slade. 

83. ‘Electricity? Н. M. Hobart. 

84. ‘ Book-keeping and Accounts.’ L. C. Cropper. 

85. ‘Etude sur les lignes Telegraphie par Devaux.’ Charbourd. 

86. ‘Comptes Rendus of the Buda-Pest Conference of ‘Telegraph 
Engineers.’ 

87. ‘Application of Some General Principles of Organisation.’ 

734. Institution of Post Office Electrical Engineers, ‘ Proceedings,’ 1900- 
1910. А 

735. Institution of Mechanical Engineers, ‘ Proceedings,’ Part 1-2, 1909. 

736-748. ‘St. Martin’s-le-Grand Magazine,’ vols. iv to xviii. 

749. ‘National Physical Laboratory Researches,’ vol. vi. 

750. ‘Journal of Manchester Municipal School of Technology,’ vol. i. 

751. 1014., vol. ii. | 
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LOCAL CENTRE NOTES. 


NORTH-WESTERN CENTRE. 


THE last meeting of the 10900-10 Session was held on March 
16th, того, when a paper was read by Мг. К. Lawson on “ Auto- 
matic Telephony." The paper was suitably illustrated by lantern- 
slides of the apparatus and circuit diagrams, and additional interest 
was lent by the presence of Mr. Aitken, of the British Insulated and 
Helsby Cable Ltd., who brought a specimen “ Line Switch " and 
“ Connector " for inspection. An interesting discussion followed. 


SOUTH WALES DISTRICT. 


The Committee have the programme for next session well in 
hand, and it is probable that it will embrace three technical and three 
clerical lectures. 

During last session attention was called, at one of the meetings, 
to the question of visits of inspection to works, etc., and the opinion 
was expressed that a larger number of visits should be arranged for 
the forthcoming session. 

After mature consideration the Committee concluded that if 
more than three visits were arranged for during the session, the 
resources of the district would soon be exhausted. Negotiations are 
therefore proceeding in connection with three visits, which will prob- 
ably include the South Wales and Monmouthshire University College 
Engineering Shop and the electrical equipment at one of the 
largest ironworks in the district. Full particulars will be published 
in due course. | 

At a recent Committee meeting a discussion took place upon the 
use of the technical journals which the Institution circulates to 
members. It was suggested that members should be invited to call 
the local secretary’s attention to any article in the journals which 
might be useful for reference, and that, if the suggestions were 
approved by the Committee, these articles should be filed by the 
secretary, and preserved in the local library. Arrangements have 
been made accordingly, and the co-operation of the membership is 
invited with a view to ensure the success of the idea. A leaflet- 
catalogue of the articles filed will be issued when necessary. 


EASTERN CENTRE. 


The third meeting of the Session was held at Cambridge on 
Tuesday, February 22nd, when a paper was read by Mr. E. G. 
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Arnold on ‘Causes Limiting High-Speed Working,” the subject 
being treated under the following headings: Comparison of iron, 
copper and bronze wire, resistance, capacity, retardation, prolonga- 
tion, effect of capacity on duplex working, neutralisation, resistance 
in conjunction with capacity, bridge compensation, signalling con- 
densers, K. R. Law, inductance, time constant, Von Helmholtz 
equations (with examples, illustrating their application), distortionless 
circuit, and magnetic bridge. 

The fourth meeting was held on Tuesday, March 22nd, when 
Mr. P. Dunsheath, B.Sc., read a paper on the “ Fundamental 
Principles of Modern Internal Combustion Engines.” After 
explaining the principles of working common to all such engines, 
the author gave detailed descriptions of different types under the 
three headings— gas, oil, and petrol engines. The questions of 
testing and efficiency, and the production of the oils and gases 
commonly used, also received attention. The paper was illustrated 
by many excellent diagrams and lantern-slides. 

The final meeting of the Session took place on Tuesday, April 
6th, when Mr. С. ХУ. Bannister contributed a paper entitled “А Few 
Notes on Building Construction," which embraced descriptions of 
the various materials employed and their uses, including timber, 
building stone, bricks, and metals. Also particulars of English, 
double Flemish, and single Flemish bonding, footings, varieties of 
stone walling and trenching, and details of the compositions of 
mortars, cements, and concrete. The lecture was illustrated with 
numerous specimens of materials used in ordinary builders’ work 
and by a series of carefully executed diagrams. 


METROPOLITAN CENTRE NOTES. 


Another successful session of the local centre has been brought 
to a close with two papers dealing with subjects of current interest. 
On March 14th members were favoured with a paper from the pen of 
Mr. H. Hartnell, on *Submarine Cables.” Mr. Hartnell took for 
his thesis the determination of the most satisfactory relationship 
between conductor and insulating medium, with due consideration to 
efficiency, both electrical and mechanical, and to prime cost. 
Mr. H. R. Kempe and Mr. F. L. Henley, in the discussion which 
followed, added some interesting details of original investigation 
in these matters. The thanks of members were accorded to the 
author and to Mr. А. W. Martin—who kindly read the paper, as Mr. 
Hartnell was unfortunately unable to do so, owing to temporary loss 
of voice. 

On April 4th the second of the special lectures arranged by the 
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Council to be held under the auspices of the Metropolitan Centre 
was given by the President of the Institution, Major W. A. J. 
O’Meara, C.M.G. The subject, as announced іп the last number of 
this JOURNAL, was “Depreciation.” Members who had not the 
opportunity of being present at the meeting have since been enabled 
to study the printed copy of the paper, which has been issued by 
the Council. From the opening paragraphs of this it will be seen to 
deal with depreciation as a factor in the problem presented to the 
management of all sound commercial undertakings, i.e. how best to 
provide an excess of revenue over expenditure, sufficient in amount 
to ensure the stability of the undertaking as a ‘‘going” concern. 
The question is studied more particularly in reference to telephone 
business. Sir John Gavey, C.B., Mr. A. W. Heaviside, I.S.O., and 
other members took part in the discussion which followed the 
reading of this paper. 


IRISH CENTRE. 


By the kind permission of the Engineer-in-Chief, Mr. J. E. 
Taylar, A.M.I.E.E., of the Headquarters Staff, visited Dublin on 
April 26th, тото, and delivered an address, with lantern illus- 
trations, on ** Modern Wireless Telegraphy.”’ 

We were very fortunate in securing the theatre at the Roval 
College of Science, kindly placed at our disposal by the Dean of 
Faculty for the occasion. The members of the Institution of 
Electrical Engineers (Dublin Section), were invited, and, in all, 
about one hundred members attended. Our sincere thanks are due 
to Mr. Taylor for the very instructive and interesting manner in 
which he dealt with the various points in the lecture and which were 
greatly enjoyed by all present. 

On May 6th the Chairman of the Institution of Electrical 
Engineers (Dublin Section) invited the Chairman and Members of 
the I.P.O.E.E. to their Annual General Meeting at the Royal 
College of Science, at which Mr. W. J. Lyon, B.A. Assoc. Royal 
College of Science (London), read a paper on “ Recent Developments 
in Atmospheric Electricity." The lecture was much appreciated 
and the meeting proved a very pleasant one. 

The programme for the ensuing year has not yet been completed. 
The members of the Committee for the year тдто-тт аге: Мг. J. 
Sheridan, Chairman; Mr. W. M. Evans, Vice-Chairman; Mr. S. 
Upton, rst Class Engineer; Mr. J. H. Shaw, 2nd Class Engineer ; 
Mr. F. W. Robinson, Sub-Engineer; S.C. C. Hutton, Clerical 
Staff. 
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VISITS TO WORKS, ETC. 
NORTH-WESTERN CENTRE. 


THROUGH the courtesy of the Principal, the members of the 
North-Western Centre of the Institution paid a visit to the Man- 
chester Municipal School of Technology on March 16th. | 

In the limited time at their disposal it was ‘only possible for the 
members to inspect the Physics and Electrical Engineering Sections, 
but the best advantage was taken of the time available, and most 
interesting experiments and demonstrations were given by Professor 
Gee and Messrs. Lustgarten, Davis, Shaw, and Brotherton. Con- 
siderable interest was shown by the members in the photometry 
room, the other features calling for particular note being the oscil- 
lograph, the X-ray tubes, and the displays of discharges in the high 
potential laboratory. 

The thanks of the members have been conveyed to the Principal 
and to our courteous guides. 


CHESS CLUB NOTES. 


THE end of the 1909-10 season found the Engineering Department Chess 
Club occupying the fourth place in the first division of the Civil Service and 
Municipal Chess League with a record of four matches won and four lost. 
A little more steadiness would have won two of the lost matches. This 
result is very satisfactory seeing that the club had only won promotion to the 
first division the season before. 

The club championship provided a most interesting contest. E. Turner, 
last year's champion, is again in the final with R. Smerdon. 

There were so many entries in the section B of the club handicap that 
it has not yet been brought to a conclusion. M. A. Beetlestone holds the 
highest score, and the second place will be taken by either E. Newton or 
А. M. Young. Тһе A division was won by А. L. Delattre. 

England's veteran chess-master, Mr. Blackburne, gave a simultaneous 
display at the beginning of the year, at the Club's headquarters, on. twenty- 
five boards, thirteen of which were filled by members of the G.P.O. (North) 
Chess Club. The Engineering Department players did well against their 
redoubtable opponent, scoring one win (W. L. Harrison) and five draws. 
Mr. Blackburne’s full score was ten won, thirteen drawn, one lost. 

The social side of the club was as successful as the business side, and, by 
the friends of the club, was doubtless more appreciated. Two whist drives, 
which were held іп November and January, provided opportunities both of 
renewing acquaintances formed at drives held during the previous season 
and, incidentally, of winning one of the attractive prizes given by the Club. 
Mr. Noble presented the prizes in November, and Mrs. A. Moir kindly 
performed a similar service at the January drive, when as many as one hundred 
and eighty members and friends attended. 
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The season was brought to a conclusion by the Annual Supper, which was 
held at the Holborn Restaurant on April 2oth, when a company of about 
one hundred, including a large number of ladies, assembled under the 
chairmanship of the President, Major O'Meara, C.M.G. The supper was 
followed by the usual toasts and an excellent musical programme. 


Toast. Proposed by. Reply. 
* The Chess Club.” The Chairman. Mr. S. C. Bartholomew. 
“The Visitors." Mr. W. Noble. Mr. G. Morgan. 
“Тһе Chairman." Mr. A. J. Stubbs. The Chairman. 
W. H. 5. 
CORRESPONDENCE. 


A POST OFFICE MEMORIAL TO KING EDWARD VII. 
To the Editor of THE Post OFFICE ELECTRICAL ENGINEERS’ JOURNAL. 


DEAR SiR,— Those of your readers who have been fortunate enough to 
visit the Post Museum of Berlin must have felt a pang of regret that the 
Metropolis of the largest empire in the world has no building of a similar 
character in which to exhibit historical objects connected with the great 
business of the Post Office, and the thought occurs to me that at the present 
time we have an unprecedented opportunity of showing our respect to the 
memory of our late King, and at the same time making good the defect 
alluded to, by founding a national Post Office museum as a memorial to 
Edward VII. 

The employes of the Post Office could not, unaided, undertake the task 
of providing a suitable building, but I have no doubt they would contribute 
liberally towards the necessary equipment, and if influential support were 
obtained for the project there is no reason why the Government should 
not provide an establishment adapted to the requirements of the scheme, 
with, perhaps, a suite of halls and rooms for the use of members of the 
]. P.O. E. E. as an addition. 

In Berlin one can see the field-carts used by the Post Office attached to 
the army in time of war, old uniforms of bygone mail drivers and guards, 
mail coaches, specimens of stamps from every country in the world, complete 
sets of almost every kind of telegraphic apparatus, and many specimens of 
inventive skill as applied to electrical transmission which have never been 
brought into general use. To the inventor or student the inspection of such 
an array of electrical and mechanical contrivances is of the highest possible 
educational value, and to the general public they prove objects of unfailing 
interest, as shown by the numbers of visitors which daily pass through the 
galleries. 

The present museum in the Engineer-in-Chief’s office, together with the 
collection which is under the control of the postal officials in G.P.O. North, 
could be utilised as a nucleus of a very interesting museum. 

In the Council of the I.P.O.E.E. we have a body of gentlemen well 
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qualified to elaborate the idea, and if they could be induced to take the 
matter in hand and obtain the co-operation of other departments of the 
service with a view to forming a representative working committee, the success 
of the scheme would be assured. 
Yours truly, 
A. H. STREBOR. 


ELECTROSTATIC CHARGING OF WIRES. 
To the Editor of THe Post OrricE ELECTRICAL ENGINEERS’ JOURNAL. 


SIR,— The article in the last issue of the JOURNAL on static charging of 
wires from steam has been read with interest by me, but I should like to 
point out that it is hardly so novel an experience as is suggested by the 
article. 

Similar cases came under my personal observation whilst fitting. new 
exchange circuits in a colliery district of South Wales some ten years ago, 
which I practically proved to be due to the effect named. 

In one case a wireman nearly fell off a pole from the shock, and I found that 
at the time this occurred the sparks were passing from the line wire to the 
iron hood of the leading-in cup. The circuit had not then been joined up at 
either end. The charging in this case was due to a railway engine standing 
directly under the line, and blowing off steam at high pressure into the 
wires. 

In another case the same effects were produced by a colliery cage engine, 
working close to the line so that the steam was blown across on to the wires. 
The charged condition of the circuit was found to come and go with the 
working of the cage. Other similar cases were also noticed. 

There is at the present time under my notice a telegraph pole standing 
close to a goods yard on which the carbon protectors are frequently being 
fused and the wires thus earthed. I have for months looked upon this 
as being due to the electrostatic charging of the wires from the railway 
engines, particularly as I have found from inquiries that the trouble has been 
noticed when the wind is in the right direction to blow from the railway 
towards the line and the weather is favourable. 

In all probability this charging effect is responsible for many faults in 
carbon protectors, which are found in certain places to be occasionally fused 
when no storm has been heard of in the locality. 

I submitted a short article on this subject to the JOURNAL about two years 
ago, but understood from our local secretary that it was unfortunately lost. 

Yours, etc., 


Sv E-ENGINEER. 


Note.—It is perhaps necessary for the preservation of our good name to 
state, with reference to “ Sub-Engineer's " last paragraph, that the loss—like 
the Secretary-— was /oca/. — Ер. 
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QUADRUPLEX WORKING. 


То the Editor of ‘THE Post Окк1СЕ ELECTRICAL ENGINEERS’ JOURNAL. 


SIR,—As you have invited communications from the Colonies, we thought 
the following account of some experiments might prove interesting to your 
readers. , 

This was an endeavour to simplify the В side of a quadruplex. 

An improvised polarised sounder, Vyle type, was joined in the B side 
local circuit in a manner similar to that of an ordinary uprighting sounder (1). 

There was this difference, however, that when the circuit was at rest the per- 
manent local current neutralised the field due to the magnet, and the armature 
was held up in a spacing position by the spring. 

When the local circuit was broken by a received marking current the per- 
manent magnetism of the polarised sounder was left free to attract the 
armature, thus producing a mark. 


I 


The experiment was tried over an iron line, three hundred and forty miles 
long, having a conductor resistance of approximately 3000”, and signals 
received were also repeated by means of a polarised pole changer to another 
line one hundred and sixty miles long, having a resistance of 2600”. 

The result obtained indicated that : 

(a) While the chattering taking place in the В relay, when both distant 
keys were worked, caused the tongue to tremble on the insulated stop, the 
amplitude of the motion was not sufficient to establish connection with the 
platinum contact, therefore there was an entire absence of split signals. 

(2) The signals actually received were clear and probably loud enough for 
use in an instrument room, but were not so strong as those produced by an 
ordinary sounder. This could probably be improved by paying attention to 
the strength of the permanent magnet. 

(с) During periods of idleness there is a waste of local current, but the 
minimum E.M.F. is applied to the line. 

(4) The system was capable of reproducing and repeating the fastest 
manual signals. 

Another plan tried, with the idea of using a weakly polarised sounder, was 
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the double-current system. Our experiment, for lack of suitable apparatus, 
was conducted on the Wheatstone bridge principle. The proportional resist- 
ances “a” and “2,” battery, and resistance “А” occupied their usual positions, 
the polarised sounder was substituted for the galvanometer, while wires from 
th e relay local terminals took the place of “х” (2). 

Accordingly, therefore, as the local circuit was joined up or disconnected 
a spacing or marking current was passed through the sounder. 

This can, of course, be simplified by the application of the differential 
system to the Vyle sounder. 

Its disadvantage was the large amount of current wasted, but the signals 
could be made as loud as desired. 


We should like to inquire whether there is any objection to the use 
of a non-polarised relay in the place of the usual neutral auto relay on a fast 
speed repeater ; we have tried such here, and found it had the advantage of 
greater simplicity and reliability of adjustment over the neutral type. 

Yours faithfully, 
Telegraphs, В. B. Tair. 

Beaufort West, К. WATSON. 

Cape Colony, 
April 19th, 1910. 


MR. G. W. HOOK. 
SUPERINTENDING ENGINEER, MIDLAND DISTRICT. 


On March 31st Mr. G. W. Hook retired on superannuation, and 
shortly after removed to London to settle down once again in that 
city, where the greater portion of his career had been spent. 

The call of London to those once residing there is said to be 
irresistible. Mr. Hook having responded to that call, we hope that 
London will secure him many years of well-earned leisure and 
happiness. 
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Portraits of Mr. G. W. Hook and Mr. R. Johnson are included in this group. 
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Of Mr. Hook’s experiences in London our readers are already 
acquainted from his recent interesting contributions to this maga- 
zine. Of his connection with the South Midland District, the 
outstanding features аге the laying of London—Birmingham Cables, 
No. 1, 1897 to 1go1, and No. 2, 1909. 

The work in connection with the latter was carried out in record 
time, and as the crowning work of his career was entered into by 
Mr. Hook with extraordinary zest and energy. 

Mr. Hook’s relations with the staff were characterised by a 
conscientious regard that the very best conditions should be 
accorded to all—the óutdoor staff have much to be thankful for in 
this respect. He improved the linemen's accommodation and was 
the pioneer of the shelter tent for gang-hands. 

With his clerical force he was at one in work and play. When 
the staff removed from uncongenial offices in the H.P.O. to the 
pleasant accommodation at Moseley, he was ready to join at tennis, 
bowls, or air-gun shooting. 

Shortly after his retirement he presented to the staff a silver 
shield as an air-gun shooting trophy. The small badges on which 
the names of the winning team will be posted annually will keep his 
memory green for many years to come, although it did not require 
this to keep alive the memory of an officer who ‘by his genial 
pleasantness, urbanity, and tact won the affectionate regard of the 
whole rank and file of his staff. T. E. 


MR. RICHARD JOHNSON, 


ASSISTANT SUPERINTENDING ENGINEER, MIDLAND DISTRICT. 


On April 30th Mr. R. Johnson retired from the service on attain- 
ing the age limit. His connection with the old South Midland 
District is probably unique, for he was attached to it without break 
from its creation in 1878 to the present time. 

Mr. Johnson entered the service of the British and Irish Mag- 
netic Company at Birmingham in May, 1864, as Junior Clerk in the 
Superintendent and Engineer's Office. 

At the transfer in 1870 he became a Junior Clerk in the 
Divisional Engineer's Office at Birmingham. It is interesting to 
note that the Midland Division of those days extended from the 
outskirts of London to and including Manchester and Liverpool, 
taking in Oxford, Birmingham, Gloucester, Shrewsbury, and the 
whole of North and South Wales. 
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In 1885 Mr. Johnson took up the position of Inspector, and in 
his promotions he followed the present Assistant Engineer-in-Chief 
(Mr. J. W. Woods), succeeding him first at Oxford as First-class 
Engineer, and afterwards at Birmingham as Assistant Superintend- 
ing Engineer. 

In 1891 he was in charge of the removal of the Birmingham 
Instrument Gallery from its old quarters іп Cannon Street to the 
newly erected Post Office in Victoria Square. 

Mr. Johnson’s history is that of the late South Midland District 
—a constant growth to larger and more exacting conditions—but 
however strenuous were the demands made upon him, he accepted 
them with unabated cheerfulness. He takes with him into retire- 
ment, together with the best wishes of all who were associated with 
him in the Service, a thoroughly sound constitution, which we trust 
will enable him to enjoy many years of well-earned leisure. 


Т. Е. 


STAFF CHANGES.* 
POST OFFICE ENGINEERING DEPARTMENT. 


PROMOTIONS—LONDON. 


| | 


District. - Name. Appointment. Previous Service. 


E. їп С. De Lattre, A. L.. Suptg. Engr. 1886; Jr. Clk., Eng'g. Dept., '91; 
Clk., 2nd Cl., '97; Tech. Officer, 
2nd Cl., '98; Asst. Super. Engr., 


| 
| 
| '03 ; Staff Engr., rst Cl., '07 


M. ‘Tebbitts, J.S. | Engr., 2nd Cl. 1891; Jr. 1 Eng'g Dept., 90: 
Sub. Engr., 
S. Wa. ‘McMullen, J. F.. т 1891 ; ditto, oe ditto, ’o2. 
Met. С. !Непгісі, К. Ce м Т 1802; ditto, 99; ditto, "о2. 
T | Lawson, R.J. . М 1890; ditto, "оо : ditto, '02. 
S. Wa. Lane, М. Н. 5 1890; ditto, 90: ditto, '02. 
S.E. Harris, E. C. ; i 1891; ditto, '99; ditto, “о2. 
N. Lemont, С. А. . к 1890; ditto, '00; ditto, 'o2 
E. in C.O. |Gibbon, A. О. . И 1890; ditto, "оо; ditto, 'о2. 
В Hammond, G. W. т 1801; ditto, "Оо; ditto, '02. 
» Fletcher, J. Е. . M 1892; ditto, оо; ditto, '02. 
N.E. Evans, T. . 2 1594; ditto, "оо; ditto, '02. 
N.W. Balcombe, R. C.. p 1890; ditto, "Ооо; ditto, "о2. 
E. in С.О. 'Devereux, T. : b 11888; ditto, 01; ditto, ’03. 
Met. S. пей, F. A. . к 1805; ditto, '02; ditto, '07. 
Met. C. /|Deane, W.. : h .1897 ; ditto, '02; ditto, '07. 
E. in С.О. |MacDermott, Е Sub. Engr., 1907. 
C. N. 
у ‘Osborn, W. М. | 1899; Test Clk., 2nd СІ., 
N.Wa. (McCurdy, J.N. . Relay Clerk, Upper 1883; Relay Cik., Lr. 22 Engg. 
| Section. Dept., '99. 


* These lists are unofficial. 
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RETIREMENTS—LONDON. 


District. | Name, | Appointment. Previous Service. 


M. Hook, С. W. . Super. Engr. 1870; Asst. Super. Engr.,’95; Super- 
| | Engr., 'or. 
M. Johnson, R. - Asst. Super. Engr. 1864; Engr., rst Cl, '92; Asst. 


Super. Engr., '97. 
| 


| 


DEATH. 


| | 
Ire. S. Pollock, Captain) Engr., 1st Cl. |1000. 


M.G., R.E. | 
TRANSFERS. 
Former. | Present, 
М, Еа Ке 
| Rank. District. I Rank. NS District. 
| | MOREM 
Allen, F. J. | and Cl. ` N.E. | 2nd Cl. Engr., E. іп С.О. 8: 5:10 
Engr. | | 
Bradfield, R.. Ж | E. in C.O | z | Ire. N. 8: 5:10 
Eason, A. B.. ; " | i | ін М. 8: 3:10 
Holmes, W. E. . ый Met. С. - | Sc. W. 1: 6:10 
Mallett, Е. . | T E. in C.O. ü | 8: 5:10 
O' dell, С. F.. : " i К Met. N. 8: 5:10 
Winson, V.H. .| 2% ” | T M. 8: 5:10 
Evans, Т. . pe m Met. C. Sub-Engr. | N.E. 8: 5:10 
Harris, E. C. Е Met. S. , э S.E. | 14: 4:10 
Hartnell, C. H. B.. Met. С. ` Ü | Met.N. | 8: 5:10 
Powell, G. T. “ond СІ. Clk. N.W. 2nd Cl. Clk. | S.W. | 31: 8:09 
Eaton, J. C. . 3rd Cl. СІК. S.M. ^ 3rd Cl. Clk. | i 1:12:09 
Ephgrave, F.G. | К S.Wa. | ня | Е. 29: 3:10 
MceMullin, Т.Н Ire. №. | ч | SW. |265: 9:09 
Peacock, T. L. ^ 3 E. e | S. Wa. | 29: 3:10 
Taylor, Т.о, S.E. | А _ Ме. $. | 5: 6:10 


COMMUNICATIONS. 


Att Communications should be addressed to the Маухасіхс Ерітов, Р.О.Е.Е. 
Journat, Engineer-in-Chiefs' Office, G.P.O. West, London, Е.С. 


192 


Digitized by Google 


BRITISH DELEGATES AT THE Paris CONFERENCE OF EUROPEAN TELEGRAPH AND 
TELEPHONE ENGINEERS. 


, H.R. Rivers- Moore. H. Brown. F. L. Henley. 
Анас А. J. Stubbs. Major W. A. J. O'Meara. „ЬЕ. Taylor. 


J. С. Lucas, 


ut 


SOME NOTES ON A TRIP TO THE NORTH 
AMERICAN CONTINENT. 


By Major W. A. J. O’MEARA, C.M.G. 
(Concluded from p. 122.) | 
PosTAL MACHINERY. 


THE question of introducing machinery in connection with the 
handling of mail matter has been before the Post Office Engineering 
Department for some years. In fact it is quite four years ago that 
rough drawings were prepared and models were built of a band 
conveyor and a lift intended to deliver packets automatically at any 
given point. 

We were, however, a little before our time, for nothing came of 
our tempting proposals. I was glad to have an opportunity of ascer- 


taining what had been done in this connection in the States. During 


my stay in that country the Postal Authorities most courteously 
allowed me to inspect the Post Offices at New York, Chicago, and 
Washington, and at each of these centres I found that conveyors 
and other machinery had been introduced to facilitate the handling 
of mail matter. In view of the fact that American labour is so 
scarce and costly there seems to be a wide field for the employment 
of machinery in the Postal establishments of that country, and 
certainly a very good start has been made in the extensive equipment 
provided in the Chicago Post Office. In that building proof is given 
of the many directions in which the engineer can be of as great 
assistance in solving problems in connection with the short haul 
transport of mails, as he has proved himself to be in solving difficult 
questions (some of great magnitude), relating to long haul transport 
of live freight and dead freight, in all parts of the world. I am afraid 
that the assistance of the engineer is not always welcome, since 
human nature is innately conservative. On the other hand, the 
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engineer’s plans so often require a departure from long-established 
methods, which have become so dear to those associated with them 
owing to a familiarity bred by the usage of many decades, that it 
cannot be wondered at that his proposals at times go so much against 
the grain. 

A few words concerning the machinery installed in the Chicago 
Post Office will suffice to give some idea of the directions in which 
the drudgery of labour can be obviated. I started my inspection in 
the basement of the Post Office building, and saw there two band 
conveyors placed at right angles to one another, by means of which 
full mail bags were being transferred from shoots to a lift. The 
bags were falling rapidly on the first of these travelling bands, and 
were therefore lying closely together ; by the simple device of causing 
the second band to travel at a considerably greater velocity than the 
first one a sufficient separation between the bags was obtained to 
obviate jamming at the lift. The bags were raised vertically to the 
sorting-room, where they were delivered on toa platform. I fancy 
that nowhere in the world will there be found a sorting-room so 
completely equipped with conveying apparatus as the one I visited 
in Chicago. To the walls of this room girders have been fixed along 
which a chain is caused to travel, having attached to it at regular 
intervals trucks carrying hooks and a control device. Adjustable 
inclined planes have been fastened to the girders at the loading 
positions, which can be raised so as to come to rest at definite and 
numbered positions on a graduated arc. Each of the numbers on 
the arc corresponds to a “station” in the sorting-room, so that 
when it is desired to transfer a mail-bag from one station to another, 
it is only necessary for the attendant to set the inclined plane at the 
number for which a bag may be destined and to suspend the bag 
from one of the hooks which may be approaching the set plane; here 
the control device is operated and the release trigger set, so that as 
soon as the bag arrives at its destination the hook is automatically 
tripped and the bag instantly released. This arrangement has the 
great advantage that it does not permanently occupy the floor space, 
and another point in its favour is that the to-and-fro movements of 
the staff are reduced to an absolute minimum. 

Over the whole length of the facing tables light angle iron 
structures have been provided, carrying large fixed troughs with 
movable flap bottoms. The troughs are divided transversely into a 
number of sections, and the flap bottom of each section can be 
released separately by means of levers when desired. Two tiers of 
iron tracks are fastened over the fixed troughs to the angle iron 
structures, and at intervals pullevs are attached to the latter as 
guides for endless ropes. Wheeled trucks, which are divided into 
three compartments, can travel by means of these endless ropes 
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along the iron tracks from one end of the facing tables to the other 
and back. Each compartment of the trucks is provided with 
movable flap bottoms, which can be released by means of adjustable 
. triggers. Tripping devices for operating the triggers are fixed over 
each compartment of the troughs already mentioned, to each of 
which a number has been allotted. As the mails arrive the bags аге 
opened and the contents dumped into one of the trucks. The 
overseer having signalled the numbers of the compartments of the 
troughs into which the truck is to deliver, the man in charge of the 
same sets the triggers of the compartments of the truck correspond- 
ing to the numbers signalled at these positions on the adjustable 
bars. When all is ready he depresses a lever which causes the upper 
or outward travelling portion of the endless rope to be at once held 
tight by a grip fastened on the truck, and the latter moves out from 
the loading platform. The triggers are tripped as they come over 
the trough compartments for which they have been set, and the flap 
bottom being automatically released the contents of the truck are 
delivered into the troughs in the manner desired. As soon as the 
truck reaches the end of the run, the lever already referred to is 
automatically operated, so as to cause the grip to release the upper 
portion of the endless rope, and to bite on the lower portion. The 
truck, in consequence, returns to its home position, where guides are 
fixed which close the flap bottoms, and the truck is ready for its 
next charge. 

The arrangement of having a receptacle above the facing table 
for the letters and packets is a very convenient one, and really 
provides a means of getting rid completely of the contents of 
bags received by one arrival before those received by a subsequent 
mail are handled. The staff employed at the facing tables have 
complete control over their own sections of. the trough, and by 
operating the levers referred to can cause the contents to fall on the 
table. The sorting tables are provided with travelling bands along 
their whole length, two narrow channels being formed above the 
band, one for letter packets and the other for ordinary letters. The 
letters and packets are put into the appropriate channel facing 
inwards, and in this manner the band conveys them to one end of 
the table, where the letter packets are automatically fed into a 
cancelling machine, whilst the letters are placed in special trays 
provided with adjustable triggers. This separation is necessary, as 
the limited amount of space in the office precludes the use of two 
cancelling machines in this position. 

Elevated conveying bands run practically all round the room, and 
are provided with ''turn outs" with delivery shoots at a large 
number of stations. Guides have been so arranged at the "turn 
outs" that as soon as the tray with its trigger set to be caught by a 
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particular guide reaches its destination it is at once delivered from 
the conveying band into the “ turn out " shoot, where the contents of 
the tray are further handled. At the points where a change of 
direction occurs in the travelling bands the trays are transferred 
from one set of bands to another by means of live rollers above 
which suitable guides are provided. 

In addition to the conveyors already referred to, provision has 
been made in some parts of the sorting room for collecting small 
packets and single letters at the several points intended and for 
delivering them in any particular section of the room. For this 
purpose light tracks have been suspended at such a height above the 
floor as not to interfere with the movements of the staff, and small 
shelves have been placed at suitable points along the track on which 
letters, etc., can be placed. Wire trays are caused to circulate on the 
tracks by means of endless ropes and are provided with wipers which 
sweep over the shelves; and thus any letters placed on the shelves 
are delivered into the wire trays. The bottoms of these trays are 
hinged, and devices are provided at desired points which release the 
catches which hold the bottoms in position with the result that the 
trays are emptied. Other devices are provided for causing the 
bottoms of the trays to be raised and caught again in the normal 
position after they have delivered their contents. 

A vertical lift has been installed between the ground and first 
floors for hoisting mail matter in baskets. The trays on which the 
baskets are placed consist of an open grid, which is constructed so 
that the bars of which it is formed can pass between bars fixed 
on the first floor level. In the lift-well trays are fastened at 
regular intervals to a continuous chain, so that when the gear 
driving the chain is in motion the bars, which always remain in 
a horizontal position, are carried up one side of the lift-well and 
descend on the other side, where the fixed inclined bars referred to 
are fixed. If baskets are placed on the grid bars whilst these bars 
are in motion and rise to the first floor, then on the downward trip 
the trays pass the fixed inclined bars whilst the baskets are inter- 
cepted, and as the trays continue to descend the baskets slide down 
on toashoot. A safety device is provided which stops the working 
of the lift if the basket fails to slide off the bars, and thus damage to 
baskets by the next descending tray is avoided. 

I have by no means exhausted the list of the useful engineering 
devices and plant seen by me in the Chicago Post Office, but I hope 
that I have conveyed some idea of the extent to which machinery 
has been introduced into this building. It is interesting to note 
that the reason for the engineer being so much in evidence in this 
case arises from the fact that, between the interval that the Chicago 
Post Office was designed, and completed ready for occupation, the 
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volume of postal work had increased so enormously that the space 
available for its transaction had become wholly inadequate. The 
authorities, not unnaturally, turned to the engineer to ascertain how 
the situation could be ameliorated, and the short description which 
I have given of what I saw, explains the practical form of the 
engineer’s answer to the call for assistance. I have no doubt that 
the experience gained at Chicago will prove of immense value as 
schemes mature for extending the use of machinery to other centres. 


PNEUMATIC TUBES. 


Before leaving the field of postal work a few words on the use 
made of pneumatic tubes in the United States mail service will not 
be out of place. Mr. B.C. Batcheller, who has been largely respon- 
sible for the development of the systems now in use in the States, 
sent me a very pressing invitation to inspect the tubes at work soon 
after my arrival in New York. І am glad to say that I found time 
to make very complete inspections of the systems in Philadelphia 
and New York. It was in the former city that the first experimental 
line, about half a mile in length, was laid in 1893, and I understand 
that some seventy miles of tube are in service to-day in the States. 
In addition to the cities named, pneumatic tubes for mail service 
have been provided in Boston, Brooklyn, Chicago, and St. Louis. 
The greater part of the systems provided in these cities consist of 
tubes having an internal diameter of 8", but in a few cases 10" and 
6" tubes have been installed. The carriers are propelled at constant 
velocity under varying pressures. Both air compressors and 
rotary blowers are in use, driven ‘either by steam or electricity. 
Fifty-two motors of different sizes have already been provided, the 
units varying from 12775 h.p. to 105 h.p. Some details relating to 
the system installed in New York are given in Appendix III. The 
pneumatic tubes are the property of contracting companies, who 
provide the service to the postal department on the basis of a fixed 
annual mileage charge ; the price paid for the service by the United 
States Postal Department has been at the rate of approximately 
£3500 per annum per mile of tube in operation, at which price the 
cost per piece actually transmitted by the tube is computed to be 
less than one twentieth of a penny. The contract provides for a 
speed of transmission of thirty miles per hour between any two 
postal stations. 

In my conversations with the postal officials, I learnt that the 
pneumatic tube service was considered a very important auxiliary 
for the rapid transportation of first class mail matter. As pneu- 
matic tube stations have in many cases been established at the 
great railway defóts, the American citizens are able to post their 
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letters, even in distant parts of the city, up to within a few minutes 
of the departure of the trains, since not only is it a less important 
operation to send off from a head or branch office a carrier by tube 
than a horse-drawn or motor vehicle, but the speed at which the 
former can travel is much greater, and the question of delays likely 
to arise from breakdowns and the congestion of traffic in the streets 
is an important factor in the latter case. I found also that business 
men attach a considerable importance to the additional facilities 
which the tubes render possible. They recognise that the service is 
no doubt a costly one, but they feel that certain conveniences are 
cheap at any price, and they recognise the pneumatic tubes as being 
without doubt in this category. 

One of the advantages which the installation of pneumatic tubes 
offers arises in the fact that in large cities local letters can be for- 
warded to the office of delivery in a continuous stream, and thus the 
interval between posting of individual letters and their delivery can 
be reduced to a minimum. Since the use of the pneumatic tube 
tends to prevent an accumulation of postal matter at the offices 
which do not make up bags for despatch by rail, the system has 
some bearing on the space which has to be provided in sorting 
offices. 


PowER INSTALLATIONS. 


In the earlier part of this paper I indicated that I succeeded in 
paying a visit to the Niagara Falls, and I greatly regret that I was 
only able to spend a Sunday and part of the following Tuesday at 
this world-renowned spot. However, in the short time at my 
disposal, I managed to pay hasty visits to some of the hydro-electric 
generating stations, which have been erected for the utilisation of 
the power Nature has provided by creating a fall of about 300 feet, 
in the level of the Niagara Kiver, in a distance of less than five miles 
of its course—the sheer drop at the falls proper is only 165 feet. 
It 15 estimated that on an average 222,400 cubic feet of water pass 
over the falls each second, this representing a kinetic energy of 
nearly 5,000,000 h.p. | 

It is now nearly twenty years since the ground was broken on 
the American Bank of the Niagara River for the initial power instal- 
lation. Тһе trial development was for 15,000 h.p., but to-day the 
aggregate power developed by the Niagara Falls Power Company 
and the Canadian Niagara Power Company alone, amounts to about 
160,000 h.p., with additional capacity in course of construction 
amounting to 60,000 h.p.; and yet it is estimated that less than 5 per 
cent. of the total flow of water over the Niagara Falls has been 
diverted by these power companies. The power houses of the two 
companics mentioned are situated above the falls, two on the 
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American side and one on the Canadian. The turbines and genera- 
tors are of the vertical type, the capacity of the American units 
being 5000 h.p. each, and that of the Canadian plant 10,000 h.p. 
each. It requires a personal inspection to realise the magnitude of 
the work carried out by the engineers who have harnessed the falls. 

In the plants of these two companies the same general design of 
power development has been adopted. Intake canals lead the 
water to the inlet chambers at the head of each penstock, and 
careful protective arrangements have been made for the removal of 
floating ice, logs, and other débris. Deep pits, extending the whole 
length of the power houses, have been excavated for the hydraulic 
plant. The average depth of these pits is about 177 feet for the 
American plant and 160 feet for the Canadian plant. The mechanical 
power developed in each turbine is transmitted to the electrical 
generators located on the power-house floor by means of revolving 
vertical shafts passing up through the wheel-pit, there being one 
generator for each turbine. The general arrangement is shown in 8. 
I was permitted to inspect every part of the plant from the switch- 
board down to the turbines, to which I descended by easy stages, 
examining the details of the installations at the various levels. The 
energy generated by the plants of the two companies is utilised 
partly in the local industries which have sprung up in the neighbour- 
hood of the falls, and for this purpose is distributed at 2200 volts. 
Long-distance overhead transmission lines connect the generating 
stations with Buffalo, Tonawanda, and Lockport. For the more 
distant users the voltage is stepped up from 2200 volts, two-phase, 
to 11,000 volts, three-phase, on the American side, whereas on the 
Canadian side provision has been made to step up from 11,000 volts, 
three-phase, to either 22,000, 33,000, 38,500, or 57,300 volts, three- 
phase, by slight changes in the connections. 

I also visited the generating station ofthe Ontario Power Company 
of Niagara Falls. The design of this Company's installation differs 
in many details from that of the installations described above. The 
intake of this company 15 situated at Dufferin Islands, where the 
Rapids commence; here elaborate head works have been con- 
structed with all the necessary precautions for preventing the entry 
of ice and débris into the conduits leading to the penstocks. The 
main conduit (see 9) is 18 ft. in diameter and 26,300 ft. long. The 
valve chamber is 274 ft. long, ro ft. high, and 16 ft. wide, and accommo- 
dates seven valves, each of which is operated by a 30 h.p. induction 
motor. The penstocks are 307 ft. long on the centre line and д ft. 
inside diameter. Shafts and tunnels each carry two penstocks to 
the power house, which is situated below the falls and only a few 
feet above the level of the water. This situation has been found to 
be disadvantageous, for occasions have occurred when ice has so 
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blocked the water-way that the station has been flooded. The tur- 
bines and generators are of the horizontal type and are both situated 
on the same floor level, being directly coupled to one another. A 
great feature of this company’s generating station is the control 
room, which contains the control pedestals and indicating instru- 
ment stands corresponding to the generating and transforming units, 
feeder switchboards, service switchboards, voltage regulators and 
telephone switchboard. The lines of the company form a network, 
having a length of about 420 miles, and the power so distributed 
operates a large number of enterprises. In Canada 12,000-volt 
lines are used for distribution and it is expected that within a 
short time places 150 miles from the falls will be receiving their 
energy from this generating station. The company also supplies 
power for use in the United States, and for this purpose two 60,000 
volt aérial lines run six miles from the distributing station to a point 
near Queenston, where they cross the gorge in one span and connect 
with the American system. The distribution system consists of 
aluminium wires carried on steel towers fifty-five feet high, with an 
average span of 500 ft. 

It will be observed that the essential difference in the designs of 
the two schemes described is that whereas in the former case 
the water enters the penstocks directly and is discharged into 
the river again by means of long tunnels, in the latter a long 
conduit is necessary to conduct the water into the penstocks, which 
is again discharged into the river at the power station. This differ- 
ence in design has resulted in a wide separation between the location 
of generators and turbines in the power house situated above the 
Falls, which, in consequence, are of vertical type, whereas in the 
case of the power house below the Falls the generators and turbines 
stand cheek by jowl, and are advantageously of the horizontal type. 

I must resist the temptation to enlarge on the further details of 
what I saw, and will only draw attention to the particulars relating 
to the plant given in Appendix IV, which I hope will give some idea of 
the dimensions involved in the schemes. 

I cannot refrain from making a remark on one feature of the 
situation which has made an impression on me, and that is the 
extremely small number of men who seemed to be employed in 
connection with the generation of these large quantities of energy, 
and the manifest ease with which single switchboard attendants 
were controlling the supply of power at the end of telephone lines. 


THE STREET TUNNELS OF CHICAGO. 


It is well known that Chicago is a city of considerable import- 
ance to the telephone man, and it possesses not only an extensive 
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telephone system, but it is alsoa manufacturing centre of telephone 
plant. Within a comparatively short distance of the Chicago Post 
Office are located the very complete and well-equipped Hawthorn 
factory of the Western Electric Company and the headquarters and 
Factory of the Electric Automatic Company, which is now manu- 
facturing the ‘‘ Strowger " automatic equipment. But Chicago has 
a wider interest for the engineer, since within the city limits and 
within easy reach of its railway termini many other works are to be 
seen which are the creation of the engineer, and which reflect infinite 
credit on his professional capacity. А few only of these works сап 
be touched upon in this article, namely, the Chicago Drainage 
Canal, the marvellous system of tunnels under the city streets, and 
the Gary Steel Works. The canal is a wonderful feat of sanitary 
engineering, which has reversed the direction of flow of a river, and 
thus solved the serious problem of the protection of the drinking 
water of the city, which is obtained from Lake Michigan. The 
canal was completed in 1900 at a cost of approximately nine millions 
sterling, and discharges the sewage of Chicago into the Desplaines 
River, and so ultimately into the Mississippi, this operation being 
assisted by the flushing effect of the 30,000 cubic feet of water per 
minute which flows from the lake into the canal. 

The history of Chicago's tunnels is an interesting one. It 
appears that about the year тдот a franchise was sought and 
obtained for the establishment of an automatic telephone system. 
It was proposed in connection with this system to establish com- 
munication between the subscribers and the exchange by an all-cable 
system, and the franchise stipulated that tunnels were to be con- 
structed and used for the transmission of “sound, signals, and 
intelligence by means of electricity or otherwise." I spent a whole 
morning travelling through portions of this tunnel system, which 
extends under all the important streets of the city and connects by 
lifts with the depóts and freight yards of all railroads entering 
Chicago, with the United States Post Office Building, and with a 
number of the largest mercantile establishments. The tunnels have 
a total length of sixty miles, and are 6 ft. wide and 71 ft. high, 
entirely lined with concrete, the roof forming an arch... In view of 
the fact that Chicago is built on a vast deposit of clay, and that the 
heavy buildings erected along its streets have to be supported оп 
piles or concrete piers which pierce the clay until, finally, they reach 
bed rock, 80 to 120 ft. below the street level, it can well be imagined 
that the construction of a system of tunnels 40 ft. below the streets 
presented no easy task to the engineer. However, the system has 
been completed in seven years at a cost of approximately eleven 
millions sterling, and I understand that during the whole progress 
of the work not a single serious accident had to be recorded. 
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Alternate streets are used as “ар” and “ down " tracks, the inter- 
sections at the street crossings have been provided with curved 
tracks to facilitate the diversion of the traffic to any point desired, 
and automatically operated electric lamp signals have been installed 
to protect the crossings. The readiness with which the driver of 
our train found his way from point to point, seemingly without the 
assistance of any sign posts, was a surprise to me. The work of 
tunnelling was commenced by sinking several shafts simultaneously 
in rented buildings, and the spoil was removed from these points to 
the lake front, where it was dumped at night only, so as not to 
interfere with the street traffic. Incidentally, it may be mentioned 
that the dumping ground has an average breadth of 40 ft., and the 
depositing of the spoil on it has resulted in the addition of nineteen 
acres to the city's park system. The tunnel system is equipped 
with sixty-six tractors, some of 25 h.p., and others of 50 h.p., which 
are propelled electrically, and obtain current at 250 volts from an 
overhead trolley wire. One hundred and twenty cars are in use, 
and I was informed that a thousand trains, travelling at a speed of 
eight to ten miles per hour, transport about 12,000 tons of freight per 
diem. The removal of the large volume of traffic which this repre- 
sents from the street surface must be enormously beneficial to the 
citizens, especially when it is considered that in the materials so 
handled coal is included, being thus delivered without annoyance to 
the public direct into the coal bins and boiler rooms. This tunnel 
system has been employed for the conveyance of the United States 
mails to and from the Post Office, but on the expiry of the last 
contract the price tendered for the renewal of the service was greater 
than the Postal authorities felt justified in paying, and therefore, at 
the period of my visit to Chicago, mail matter was no longer being 
conveyed through the tunnels. It seems, too, that questions have 
from time to time been raised as to the legality of the utilisation 
of the tunnels for freight trains, and in this connection an instance 
Is given of the care which should be taken to avoid the use of 
ambiguous phraseology in important documents. As already 
explained, the franchise provides that the tunnel shall be used for 
the transmission of “ intelligence by means of electricity," and it is 
claimed that as letters and newspapers come under the head of 
"intelligence," the act of conveying them in cars propelled by 
electrical means comes just as accurately within the meaning of the 
words of the franchise quoted above as does the transmission of 
words spoken into a telephone. On the completion of my tour in 
the tunnels, I ascended by a lift into a building in which the switch 
equipment for Chicago's original automatic exchange is installed, 
and I thus managed to inspect this equipment. However, the 
absence of “ Katydid chasers,” and the depressing silence which 
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prevailed, led me to conclude that even if the tunnel were being 
utilised for the conveyance of “ intelligence," it was certainly no 
longer by means of sounds and audible signals. 


GARY STEEL WORKS. 


I am much indebted to Mr. E. M. Barton, a vice-president of the 
Western Electric Company, for all the trouble which he took to 
arrange a visit to Gary, in order that I should have an opportunity 
of inspecting the largest and most modern steel works in existence. 
The plant is situated on the south shore of Lake Michigan, some 
twenty-five miles south of Chicago. The United States Steel 
Corporation purchased a tract of over gooo acres with a water 
frontage of seven miles of dreary waste land, and 1000 acres with 
a water frontage of two miles has been selected as a site for the steel 
works. A small town has sprung up around the works and already 
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IO.— Gary (ILLonois) STEEL Works. SKELETON DIAGRAM SHOWING ARRANGEMENT 
FOR THE UTILISATION OF FURNACE GASES. 


houses about 20,000 persons. The location is an ideal one for the 
purpose, since it is accessible by the ore-carrying steamers from 
Duluth, and it is also served by several trunk railroads which 
transport coke and limestone to the furnaces and haul away the 
finished products. The most striking novelty in the Gary steel 
plant is the substitution of gas engines for steam engines for the 
production of electrical energy required to operate this enormous 
establishment. Seventeen Allis-Chalmers twin tandem gas engines, 
each of 4000 h.p. capacity coupled direct to 2000 k.w. generators, 
have been installed in a power house 115 feet wide by 966 feet long, 
and are supplied with the waste gases, after purification from the eight 
blast furnaces already constructed. А skeleton diagram (10) is 
attached, showing the arrangement for the utilisation of the furnace 
gases. I had the satisfaction of seeing the molten iron from the 
furnaces brought in a 60-ton ladle on an electrically propelled car to 
the open hearth furnaces, where the ladle was lifted by means of an 
electrically operated traveller carried across to the open hearth, into 
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which its contents were poured. The doors of the furnaces already 
built are operated by hydraulic power, but the question of providing 
electrically operated furnace door mechanism is under consideration, 
as it is desired to eliminate the trouble arising from frozen water 
pipes. I also witnessed the operation of pouring the ingots, for 
which operation an 80-ton ladle was placed in a stand under the 
tap to receive the steel. A visit was next paid to the soaking pits, 
which are gas fired. Two tracks run the entire length of the 
building containing these pits, and by means of these tracks the 
ingots enter the building. On the mill side of the soaking pit 
another track has been constructed for the transfer of the ingots, 
after they have been raised to the proper heat, to the rolling mills. 
It was most interesting to watch the operation of raising the heated 
ingots, weighing 8000 lb., from the soaking pit, and transferring them 
to the automatically controlled buggy, which is employed to run them 
to the mill table position. As soon as the buggy arrives at the latter 
position it is stopped and the ingot is laid horizontally on the rolls, 
which are driven by A.C. motors at varying speeds.  Eighteen 
passes are required for the conversion of the ingot into finished 
rails. The first nine passes break down the ingot from 20 in. bv 
24 in. to an 8 in. by 8 in. bloom, while the last nine are devoted to 
the shaping and finishing of the rail. The initial group of rolls 
consists of four stands arranged in tandem. No manipulation of 
the ingot between these stands is required, it being automatically 
given a quarter turn at each pass through them. The ingot then 
goes to a tilting table whose operation is controlled by a combined 
hydraulic and pneumatic device. Here the ingot passes backwards 
and forwards through five sets of rolls, and thence the bloom is run 
to a horizontal bloom shear, where it is cut in two and cropped. 
From the shear the billet goes to the rail mill proper, where it 
receives three passes in a roughing mill, served with tilting tables. 
The cropped ends drop into a specially designed conveyor and are 
deposited directly into cars. After passing the finishing stands and 
stamping machine the rail is finally brought to the saws. The saws, 
five in number, are geared to the same shaft, and by a simultaneous 
movement cut the rails into the required lengths. From the saws 
the rails pass through the cambering machine and are run on to 
cooling beds. The main mill structure is 990 feet long by 85 feet 
wide; the building containing the soaking pits is situated at right 
angles to the mill building, and is 84 feet by 1350 feet. The rail 
mills described are driven by induction motors, with a combined 
capacity of 24,000 h.p., and have a normal output of 4000 tans of 
steel rails in a 24-hour day. I inspected many other interesting 
features of the installation, but I must reluctantly take leave of the 
Gary Steel Works with the remark that I was muck impressed, as 
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others have been, by the boldness and courage of those responsible 
for the design and erection of this unprecedented undertaking. 


TELEPHONE FACTORIES. 


On the invitation of Mr. Barton a day was spent in the Hawthorn 
Factory, which is situated on the south-west outskirts of Chicago. 
This factory covers a considerable area, and it was only possible to 
walk hurriedly though the several departments. The nature of the 
operations carried on at this well-organised establishment are so 
thoroughly familiar to the readers of this journal as to render any 
description unnecessary. It is needless to say that the examination 
and testing department of the factory reveal the secret of the reputa- 
tion which the Western Electric Company has earned for the excel- 
lent quality of all the plant which it turns out. 

During my first visit to Chicago I received an invitation to call 
at the works of the Electric Automatic Company, and as I was for- 
tunately able to accept the same I had the advantage of meeting both 
Mr. Critchfield and Mr. Keith (the chief engineer), and of learning 
first hand the details of the more recent improvements introduced 
in the ‘‘Strowger’’ system, to which brief reference has already 
been made. It was a matter of sincere regret to me that my pro- 
gramme was so full that I had no opportunity of spending sufficient 
time at the factory to follow through the interesting details con- 
nected with the manufacture of the parts and their assembly into a 
complete automatic equipment. 


MUNICIPAL WORKS AT SEATTLE. 


I cannot complete my account of all the wonderful engineering 
works with which I had the good fortune to come into touch in the 
United States without a brief reference to the municipal works in 
progress for the improvement of Seattle. This city is finely situated 
in Elliot Bay on a series of terraces rising from the shore to the 
Sound. Many who have made their fortunes in Alaska started 
on their journey of adventure to that region from Seattle, and now 
that they are rich they have returned to enjoy the fruits of their 
success, and thus have added to the importance of this settlement 
on the Pacific coast. The hills on which the city stands are exceed- 
ingly steep, and for some time past work has been intermittently 
undertaken to grade the streets and to effect other improvements. 
During my tour of visits to telephone exchanges of Seattle it was 
related to me that on the site of the hotel I stayed at another had 
stood but a few months ago at an elevation above the sea-level 150 
feet greater than that of the comfortable house.which afforded me 
shelter. In the course of the improvements being effected the old 
timber structure had to go and а new site was formed by the process of 
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‘“sluicing,” which cut off the top of one of the hills to the extent 
mentioned. Again it was explained to me at one of the exchanges 
I visited that the improvement scheme had involved not only the 
grading of the street on which this exchange stood but its widening 
also, and that in consequence, in the case of this exchange building, 
the ground floor abutting on the street had been added after the 
exchange had been in use some months, and moreover that the 
widening of the street had further involved the cutting off of the 
front of the exchange and with it the positions of the switchboard 
joining the two legs of the U. The proud boast of the telephone 
engineer was that even during rebuilding operations of this unique 
character the telephone service was maintained without interrup- 
tion. I was much interested in the experiences of the telephone 
engineer, but I confess that my curiosity in the work of the muni- 
cipal engineer became so great as to lead to the expression of my 
desire to witness the hydraulic sluice in operation. The city 
authorities were still at work washing the hill tops into the bay, and 
my kind friends gratified my wish by conducting me to the site 
where operations were in progress. I saw a villa perched high up 
on a pinnacle of earth and well shored, as it had need to be, for 
powerful jets of water were washing the friable earth away from 
under the buiding in question, and the loosened material was running 
down to the bay asa muddy rivulet. I was given to understand that 
the villa would be gradually lowered on its new site. The improve- 
ment scheme is being carried out on an ambitious scale, for about 
14,000,000 cubic yards of earth have already been washed into the 
sea, and when the present plans are completed a total of 34,000,000 
cubic yards of material will have been removed by the hydraulic 
sluicing method, which is not entirely new to America, for I recollect 
reading some years ago that this method had been employed in 
forming railway embankments. As I watched the gradual removal 
of the earth I could not help feeling that it was a pity the method 
of hydraulic sluicing was not available in connection with our duct 
laying, as the danger of piercing the conduits of other undertakers 
seemed to be reduced to a minimum by the employment of this 
method. 


THETFORD ASBESTOS MINES. 


During my visit to Canada I confined my attention almost entirely 
to telephone matters, and therefore saw little outside that sphere of 
interest. On my way from New York to Ouebec, however, I broke 
my journey at Thetford Mines in order to visit the quarries whence 
is obtained the greater part of the world's supply of the highest 
grade asbestos. The mines visited by me control nearly 70 per cent. 
of the total output of asbestos in the two hemispheres. Asbestos 
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occurs in this region as veins in the rock known as Quebec serpentines. 
The veins or network of cracks vary in width from mere lines to 
occasionally three inches ; the longer fibre in fissure veins is known as 
* crude." The quarrying is simple, as the workings in this locality 
are all in open pits. After blasting, the broken material is hand 
sorted. Where “ crude" has not to be hand-cobbed, all rock not 
actually waste is hoisted and conveyed by ropeways to gravity tram- 
ways, which convey the contents of the skips to the mills. The 
* crude " and pieces of rock clinging to long fibres are sent to the 
cobbing sheds to be hand dressed and classified. Rock containing 
short fibre goes to the mills. Manual labour is employed only in 
the manipulation of the highest grades of asbestos, which is separated 
from the rocks by hammers, women being largely employed on this 
work. The lower grades are handled by automatic machinery; sieves 
are employed to get rid of all foreign substances in the cobbing process. 

The rock on entering the mills is crushed in jaw breakers and 
conveyed to rotary dryers. From the dryers bracket elevators take 
the material to be re-crushed, screened and pulverised, and fiberised 
in cyclone mills. Thence it is discharged into shaking screens, the 
“ cotton" being taken up from these by suction fans and blown into 
collectors or settling chambers. The grading of fibre is done in 
sizing machines or revolving screens with arms swinging in opposite 
directions. Asbestos material has been familiar to us for many years 
as a covering to switchboard cables and packing for high-pressure 
plants and in joints of steam pipes, but during my visit to Thetford 
I found it applied to purposes which were novel to me. А building 
has been erected on the mine field, every part of which from the 
foundations to the roof is composed of asbestos in one form or 
another. It is claimed that the fireproof qualities of asbestos and 
shingles are so excellent that if one side of a nine-inch partition of 
this material be subject to a temperature of 2050? F. it will in no 
way be affected, and the temperature on the other side of the parti- 
tion will not reach a sufficient heat to ignite a match held against it. 
It is also asserted that in the case of the best grades a thread from 
the material can now be spun so fine that 32,000 feet of it only 
weigh one pound. It certainly appears from the information supplied 
me that asbestos is rapidly becoming a universal utility. 


PETERBOROUGH (ONTARIO). 


The object of my visit to Peterborough, as already recorded, was 
the examination of the pioneer Lorimer Automatic Telephone 
Exchange. However, whilst in that town, I also paid a visit to a 
Quaker Oats Factory, in which a very complete band conveyor plant 
has been installed. These conveyors enormously facilitate every 
process necessary for the storing of the grain to that of fitting and 
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making up the cardboard packets in which the oats are sold to the 
consumer. On the outskirts of the same town I visited the 
hydraulic lift lock, said to be the largest in the world. This is one 
of two such locks which have been constructed on the Trent Canal 
system, and was completed in July, 1904, at a cost of £104,000. The 
height of the lift 1s 65 ft.; the press cylinders have an external diameter 
of 8 ft. 34 in.; the diameter of the ram is 7 ft. 6 in., and it has a 
working stroke of 65 ft. The pressure in the presses during opera- 
tion is 600 lbs. to the square inch, the approximate weight of water 
in each chamber being 1300 tons, with a depth of water of 8 ft. ; the 
gates and capstans are worked by hydraulic power. This principle 
of lock structure not only reduces the time of lockage, which in this 
case is only twelve minutes, but has another feature which may often 
prove more important, namely, the actual saving of water in the 
upper levels of a canal system. 


AMERICA AT PLay. 


Lest the foregoing account of my trip may cause some alarm 
owing to the impression which may be conveyed that the very 
strenuous nature of my occupation may not have permitted me to 
indulge in any recreation, I hasten to assure the readers of the 
JovRNar that I had ample opportunities of enjoying the lighter 
forms of intellectual. entertainment which were provided for my 
benefit, and I experienced the immense pleasure of seeing not only 
a great nation at play, but I also derived much enjoyment from the 
hospitality received from individual citizens of the land of the Stars 
and Stripes. 

Towards the end of September last the State of New York com- 
memorated the three hundredth anniversary of the discovery of the 
Hudson River by Henry Hudson in 1609, and the hundredth 
anniversary of the successful navigation of the same river by Robert 
Fulton by steamboat in 1807. The arrival of Mr. Preston and 
myself in New York occurred by a piece of good fortune at a con- 
venient time to permit us to participate in the gaieties which had 
been planned on a magnificent scale to do honour to the memories 
of Hudson and Fulton. Some idea of the character of the pro- 
gramme of events can be gathered from the fact that representatives 
of thirty-eight nations took part in these celebrations, and that the 
largest fleet of war vessels ever assembled on the American sea- 
board, consisting of eighty battleships, lay at anchor at one time in 
the Hudson River. The events of the first day—September 25th— 
comprised a great naval parade and procession on the river. The 
warships in the Hudson River, together with numerous merchant- 
men, yachts, and other boats, received in a fitting manner Fulton's 
“Clermont " and a replica of Hudson's vessel, “Тһе Half-Moon.” 
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The model of * The Half-Moon” was built, under Royal auspices, 
by the people of Holland, and care had been taken to make the 
reproduction complete in every detail, for even the crew put on 
board wore the costumes of the period of Henry Hudson. We had 
a splendid view of the procession from the roof of the Western 
Electric Company’s Factory. The visit to these higher regions of 
New York also gave us an opportunity of getting a bird’s-eye view of 
this city of the tallest buildings in the world, and I am fortunately 
able to publish a photo which not only shows some of New York's 
merry-makers, but also the tower of the Metropolitan Life Assurance 
Company’s new building, which has fifty storeys, and rises to a 


II.—A view ОЕ NEw YoRK FROM WESTERN Еһксткіс Co.’s FACTORY, 
West STREET. 


height of 693 ft. above the ground line, 726 ft. separating the cellar 
from the top of the tower. This architectural wonder has nine floors 
more than the well-known Singer building, and rises to a height 
above St. Paul’s Cross very nearly equal to the distance which 
separates the cross from the ground, 1. e. 365 feet. Тһе first day's 
festivities closed with a night pageant, consisting of a grand proces- 
sion of pleasure boats which passed round the line of battleships. 
Mr. Preston and I were fortunate enough to receive invitations 
to join a pleasant party of telephone men on one of these pleasure 
boats, and thus managed to see the anchored fleet in great comfort 
and under most enjoyable conditions. America is the land, par 
excellence, of the illuminated sky-sign expert, and many clever and 
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novel designs in fire are to be seen nightly in every town and city. 
The Hudson-Fulton celebration was made the occasion for adding 
considerably to the normal display of illuminated objects. Many of 
the buildings in the residential quarter, as well as Down Town, had 
strings of incandescent bulbs run along their principal features, and 
at night every quarter of the city shone with brilliant scintillations, 
having the appearance of immense excited *'fulminating panes," 
disclosing a great variety in design. The warships, too, had strung 
lines of incandescent lamps along their hulls, rigging, and other 
parts of their equipment, so that as the darkness of night came on 
and the electric current was switched on to these decorative instal- 
lations the main features of these vessels stood out in lines of 
fire. Some of the captains and crews, more enterprising than the 
rest, had devised means for illuminating portions of their equipment 
to which movement could be imparted, and thus added considerably 
to the pleasure and amusement of the sightseers. In the long line 
of battleships one stood out distinguishable from the remainder, 
displaying a crown of ample proportions, in colours of fire—it was 
that on which flew the flag of the British Admiral, the senior naval 
officer participating in these celebrations. But for colour effect all 
others were outdone by an enterprising firm, which had planted a 
battery of many searchlights on a bluff situated above the line of war 
vessels. Wonderful effects were created by the manceuvring of the 
coloured beams of light. Those who desire to obtain a better idea of 
the effect produced by these rotating beams, which my pen is entirely 
unable to describe, may do so by viewing a specimen of salicine 
crystals in a microscope under a beam of rotated polarised light. 
Some idea of the dissolving colour effects can thus be obtained, but 
I can suggest no means which will lead to a realisation of the scale 
on which the exhibition was planned. 

Our progress up the river and our return journey was made to the 
accompaniment of music, and during this trip was exemplified once 
again the powerful influence music exercises on human nature. 
The evening was warm and cocktails were in strong demand; 
however, at one moment the band struck up a particularly lively air 
which acted on the dusky bar-attendants in the same manner that 
the skirl of the bag-pipes does on a storming party of Highlanders. 
The thirsty merry-makers were forgotten, for the excited darkies 
were suddenly seen going through strange evolutions. Attention 
was turned away from the sides of our ship as one and all became 
intent on witnessing the performance taking place in our own midst, 
and we found ourselves engrossed in watching the progress of a cake- 
walk which was indeed the real thing. The vigorous exercises we 
were witnessing brought about in time the exhaustion of the per- 
formers of the cake-walk, who again resumed their normal duty of 
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attending to the wants of our thirsty companions. But the hilarity 
occasioned by the performance of the cocktail-bearers was infectious, 
and an invitation to dance, sounded by the strains of a waltz which 
followed, was not allowed to remain unaccepted. Two burly 
Americans were soon up and commenced to whirl round the space 
so recently vacated by men of darker countenance; fatigue again 
told its tale, and the waltzers disappeared from the scene. It was 
late at night when we got back to our hotel, tired out, it is true, but 
with pictures imprinted in our minds which will remain with us for 
alltime. The fétes in New York City extended over the whole of 
the following week—September 27th to October 2nd—but since our 
stay in that city was one of very short duration our time had to be 
devoted to officral matters, and we were able to witness one only of 
the remaining events of the programme. On September 3oth the 
sailors and marines from the foreign vessels and the United States 
Navy and Marine Corps were landed, and a great military parade 
took place in which the United States Army, the National Guard, 
the Naval Militia and veteran organisations also participated. On 
this occasion about 25,000 troops marched past the saluting points. 
Mr. Preston and I saw this great review from a position of van- 
tage which faced the grand stand which had been erected for the 
official guests adjacent to the Public Library in Fifth Avenue. We 
were well within sight of the saluting flag, around which were grouped 
the Governor of the State, the military and naval staff, and the dis- 
tinguished naval officers representing the nations participating in the 
celebrations. During that afternoon a various host from many 
realms passed along Fifth Avenue in a continuous stream below us; 
in their ranks were displayed to some extent the characteristics of 
the nations of which they form a part. The stiff parade-schritt of 
the German sailors, the easy gait of the marine forces of France 
and Italy, and the swinging forward movement of the British tar 
each told its tale of the difference in traditions of these nations. It 
was clear to the onlookers that there is no such thing as standardisa- 
tion in the training for war and in the discipline of the world's 
fleets. During my military career I had the good fortune to be 
three times quartered at important naval ports, and hence the 
parade of foreign naval contingents did not afford me a new experi- 
ence ; still, the march of the men of the sea was, even to me, a spirit- 
stirring sight. It was a most interesting as well as a novel and 
agreeable experience to me to witness the march past of the detach- 
ments of the United States Army. The appearance of American 
troops clothed in old-time and old-world uniforms in the column 
which passed before us created, I must confess, a pleasant feeling of 
surprise in me. We imagine the American to be so obsessed with 
utilitarian ideas that we do not expect to see white pants and over- 
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alls, scarlet and French grey tunics, cross belts recalling war pictures 
of the peninsular days, and head dresses reminding one of the Prussian 
soldiers of Frederick the Great’s army. But for all that, on this 
memorable September 30th troops passed the saluting point 
clothed and equipped in costumes long since discarded by British 
troops. The flash of the sabres, the glint from the bayonets and the 
galety of the uniforms made pleasing colour effects; but to an old 
soldier the most noticeable feature of the parade consisted in the 
well-groomed appearance of the troop horses, and the exact 
alignment maintained by both mounted and unmounted troops. 
Particularly striking were the rigid wall-like ranks of the cadets 
from the West Point Military Academy, who in their smart and 
picturesque old-time uniform created the impression that they 
realised they had to maintain the credit of a famous establishment 
of which they were proud to be alumni, as had been so many others 
of America's great sons, whose names are now written in the history 
of their country. The scene brought back memories of my own 
young days, and I could not help feeling how very important a part 
tradition can be made to play towards the realisation of success if 
only properly cultivated and fostered. The patriotic American has 
certainly every reason to feel proud of the bearing of those portions 
of its armed forces which took part in this great review. The 
crowds which witnessed the parade were so great that vehicular 
traffic was practically suspended for the remainder of the day along the 
Fifth Avenue, which was given up to the pedestrian sightseers, who 
marched many abreast up and down the Avenue, viewing the 
illuminations to which reference has already been made. The 
scenes of this day are deeply engraved on my memory, and I trust 
that since my own delusion has been dispelled in the commonly held 
idea that an American 1s one who spends his days in toil and has no 
time for the pleasures and amusements of life, so will the readers of 
this article change their views where necessary and give full credit 
to our cousins for possessing many of the virtues of the best species 
of humanity found in this world. 


CONCLUSION. 


My trip enabled me to visit many localities in which deeds have 
been accomplished which have had most important consequences in 
the history, not only of the United States, but also of that of our 
own Island Kingdom. But I must be careful not to enlarge on this 
subject lest it may lead the JOURNAL into serious competition with 
existing guide-books. My stay at the majority of the places shown 
on the map included in this article was too brief to permit me to 
partake of anything in the nature of pleasure excursions. At Boston, 
Washington, Philadelphia, and Quebec, however, I did succeed in 
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seeing some of the many interesting spots and buildings which 
abound at those centres, and I must not omit to mention that at 
Washington Mr. Woods, the Superintendent of the Capitol, most 
kindly conducted Mr. Preston and myself over the Parliament 
House of the United States, and we were thus able to explore this 
very interesting building at leisure. Visits were also paid to the 
White House, the magnificent and imposing Library of Congress, 
and the House of Representatives—a palace of marble, in which 
each representative to the Legislature is provided with separate 
office accommodation for himself. А pilgrimage was further made 
by river to Mount Vernon, the old-fashioned wooden mansion which 
was the home of George Washington, and in one of the rooms in 
which the great General died. The temptation to discuss the many 
features of interest in the localities visited, and to describe the 
picturesque country through which I passed, is indeed strong, but I 
fear that I have already exceeded the limits of the space allotted to 
me, and must therefore reluctantly conclude this article. During 
my passage to Boston, I sketched out a rough programme of the 
principal matters to which I hoped to have devoted some time in 
examining. Visits to the most important of the educational estab- 
lishments were included. Unfortunately, the subjects which I have 
touched upon in this paper were so engrossing and time-absorbing 
that it was only possible for me to pay a flying visit of the shortest 
duration to Harvard College, where Prof. L. S. Marks very kindly 
conducted me through the laboratories of the Engineering Depart- 
ment. I saw enough there to make me realise how much one could 
benefit by a more prolonged study of the provision made in 
America's Universities for the education of the budding engineer. 

The advantages of a journey such as I have attempted to describe 
are manifold. From the point of view of health alone a change of 
environment is, in these days of continuous strain, most beneficial, 
and affords at times immense relief. I have to confess that I found 
my journey through the vast American continent most exhilarating, 
and my thoughts ran riot in the country— 


“ Where you run clean out o' fences, 
And a man has elbow-room." 


Such a journey throws one into contact with well-informed and 
interesting persons, and frequently in conversations with them new 
and useful ideas, which ripen and bear fruit, suggest themselves. 
Often, too, devices are seen in operation under one set of circum- 
stances, the adaptation of which affords the solution to a problem in 
which a new set of conditions enter. I recognise that advantages of 
this kind, and many others, have been derived by me from my trip. 
The prodigal hospitality of the American is well known, and it is 
needless for me to state that I came in for my full share of entertain- 
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ment, and that I found it a delightful experience. I was as much 
impressed by the social qualities of the telegraph and telephone men 
and others whom I met during my travels as I have already 
_explained I was with their wide technical knowledge, organising 
ability, and administrative skill. I feel, however, that it is an 
immense advantage that nouns which largely expressed names only 
to me a twelve-month ago, if uttered to-day convey the idea of 
living personalities whose sincere grip I have felt, and whose genial 
conversations, full of interest and practical advice, come back in all 
their freshness. 

It will have been gathered from remarks made in the earlier part 
of this paper that there were certain persons whom I particularly 
wished to meet during my visit to America. Fortunately, the tour 
which Mr. Carty mapped out for me enabled me to pay my respects 
to several of them, relatives included, but I confess that it was not 
entirely satisfactory to me to spend only a few hours in the company 
of those whose existence had been known to me for many years past. 
I am glad to say that I even succeeded, after ten years of waiting, 
to pay my long postponed call on the other Major O'Meara and his 
family; I believe that my visit caused no one greater surprise. I 
fancy that none will now wonder when I say that “ I think on them 
that's far awa’,” and that my sincere hope is that as time rolls his 
ceaseless course, an opportunity will yet again be afforded me to meet 
so many of those in whose society I have found so much pleasure 
and instruction. 


CAPITOL, WASHINGTON. 
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Some Particulars of the Power Plants at Niagara Falls. 


All dimensions are given in feet. 


Tunnels: 
Length . 
Height . 
Maximum width 
WAeel-pit: 
Length . 
Width ; 
Average depth 
Penstocks: 
Number installed . 
Diameter 
Turbines: 
Number installed . 
Capacity in horse power each 
Average effective head . 
Depth below power house floor 


Outside diameter of turbine runner _ 


Generator: 
Number installed . 


Capacity in horse power each 


Revolutions per minute 
Voltage 
Phase 
C veles 

Exciters : 
Number ; ; l 
Capacity in horse power each 
Voltage à 
Revolutions per minute 
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American plant. 


No. 1. No. 2. 
| 
7481 
21 
155 
4247 461 
15 17.5 
177 7 1744 
10 І 
75 75 
IO 11 
5000 5500 
136 141 
1415 1333 
025 533 
10 11 | 
5090 5500  , 
250 250 | 
2200 2200 
2 2 | 
25 25 
4 4 
168 2co 
250 220 
550 759 | 


, Canadian Co. 


10,000 
141 


1228 
533 


5 


10,000 


250 
12,000 


Canadian plant. 


Ontario Co. 


Discharge direct 
into river. 


Generators and 
turbines on same 
floor. 


6 
9 


6 
12,500 


Nil. 
180 


6 
10,000 (3) 
12,000 (3) 


187$ 
12,000 


=ч " 
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THE TELEGRAPH POLE. 
By A. O. GIBBON. 


THE Right Hon. Winston Churchill, in his very interesting 
book, ‘My African Journey,’ draws attention to a remarkable 
phenomenon observed in Uganda, where it was noticed that the 
poles supporting the telegraph wires take root and sprout! It 
cannot be stated whether this unique record was known to the 
school-boy who, on being asked to name the most important tree 
in this country, replied the “ Тһе telegraph pole." The answer 
proved at least that the boy possessed a certain power of observa- 
tion, and also that he viewed trees from a very practical 
standpoint ! 

A visit to a large pole depot, where thousands of poles are 
delivered, seasoned, creosoted, and finally despatched to different 
parts of the United Kingdom, cannot fail to be of absorbing 
interest to the Post Office Engineer. The writer had an oppor- 
tunity a short time ago of visiting the Department's Pole Depót 
at Northumberland Dock, North Shields, where a huge stock of 
telegraph poles and other timbers used for telegraph engineering 
purposes is held, and it is proposed to detail the stages through 
which an untreated fir-pole passes before it commences its life 
work as an important unit on a telephone trunk line. 

The arrival from Russia, Norway, or Sweden, of a large ship- 
ment of timber destined for use in connection with telegraph and 
telephone construction work in this country, brings vividly to 
mind the important and varied uses to which timber is put in 
the service of the Department. Incidentally, it would be an 
interesting diversion for someone imbued with a statistical mind, 
and possessing the necessary leisure, to take a census of all the 
telegraph and telephone poles (Departmental and National Tele- 
phone Company) standing in these Islands, and to compare the 
total with the number in position, say, thirty years ago. The 
anticipated development in this respect during the next thirty years 
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might also be forecasted and suggested to the Controller of Stores 
Department as a point worthy of note! 

The number of poles belonging to the Post Office is constantly 
growing larger. Extensions to new districts and the opening of 
local Telephone Exchanges are frequently being made, involving the 
erection of many additional poles, whilst poles whose useful service 
is nearing completion, or which are not strong enough, or of the 
necessary height, are replaced by stronger or loftier timber. Visita- 
tions in the form of snow-blizzards and wind-storms also are 
responsible for a large amount of replacement work. 

To meet these ever-present demands, pole depóts have been 
established at the following ports, viz. Leven, in Fifeshire, 
Northumberland Dock, Tyne Dock, West Hartlepool, Hull, Tilbury, 
Victoria Dock (London), Southampton, Newport (Mon.), Ellesmere 
Port, Ardrossan, and Belfast. From І it will be seen that the 
depóts are conveniently placed round the coast, and that poles can 
be despatched without delay, at a minimum cost for freightage, to 
any part of the United Kingdom. 

Large stocks of poles, blocks, etc., are held in reserve at the 
respective depóts. Here, for example, is a list of the stores 
stacked at Northumberland Dock: 

26,000 creosoted poles, 
2,000 untreated poles, 
5,000 stay blocks, stay guards, etc. 

When it is borne in mind that these figures represent the stock 
at one only of thirteen depóts, it will be realised that the total must 
be heavy indeed. 

It should be noted here that up to comparatively recent years the 
main supply of poles was drawn from Norway and Sweden, but 
latterly, owing to the supply from these countries falling short of 
requirements, recourse has had to be made to Riga and the 
neighbouring district, and, as a matter of fact, at the present time 
Russia 1s the principal source of supply. Home- grown larch poles 
are also used to some extent, especially where very long lengths— 
from seventy to eighty feet—are required. Sufficient data has not 
been obtained regarding the lasting properties of larch poles in this 
country to warrant a very extensive use of this class of timber, but 
an increase in the demand for larch telegraph poles would do 
much to realise Mr. Sidney Buxton’s desire for afforestation in these 
Islands. 

Incidentally it should be noted that the Department sometimes 
has recourse to pitch pine for square “ terminal " poles. These аге 
purchased locally, the timber being imported from the Eastern 
States of North America. 

Shipments of poles are made direct to the Tyne from Riga, and 
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from various ports in Norway and Sweden. In the case of Russian 
timber, shipments are made between the months of May and 
November, as at other times Riga is usually ice-bound, whilst 


* VICTORIA 
DOCK 


| 
| TILBURY 
| | 


‘SOUTHAMPTON 


longuis West 4 of Green 


I.— Pore Depéts oF THE BRITISH Post OFFICE. 


Swedish and Norwegian consignments generally commence in 
March and continue during the year. The despatch of Swedish 
timber 1s governed to a great extent by the state of the Baltic, and 
operations commence when a clear waterway 1s available. 
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The timber merchants’ contract for the supply of telegraph poles 
includes all charges incidental to the loading up at port of ship- 
ment, freightage, and delivery to the creosoting contractors at the 
pole depót. 

The creosoters undertake, by the terms of their agreement with 
the Postmaster-General, to receive, dress, store, creosote, pile, and 
eventually load the poles for despatch. 

The whole of the operations connected with the delivery, pre- 
paration, and creosoting of the poles are carried out under the 
direct supervision of the Department’s Inspecting Officer. 

The Department specifies that the timber supplied for telegraph 
poles must be felled during the winter months, because at that 
period the sap, which is the nourishment of the tree, is “ down "— 
that is to say, it has ceased to ascend and the growth is 
quiescent. 

The timber supplied is the red fir of commerce—Pinus 
sylvestris. This tree is of the class which, owing to the annual, 
renovation of the inner bark, puts on a new outer layer of wood 
each year, and so increases in bulk. An easy method of ascertaining 
the age of the tree is available, therefore, by counting the number 
of concentric rings of which the trunk is made up. 

Each pole must contain the natural butt of the tree, г. e. the pole 
must be sawn off as close to the ground as possible. The timber 
must be sound, hard-grown, straight, and free from knots. The 
outer and under bark must be completely removed. 

Steamers are generally employed in the shipment of Russian 
poles, and an average load comprises between 6000 and 7000 poles 
of all grades, whilst in the carriage of Norwegian and Swedish 
timber sailing vessels are frequently engaged, with an average load 
of from 1200 to 1500 poles. 

Excellent provision for berthage and prompt discharge has been 
made at the depóts, and when steamers come alongside, the poles 
are hoisted by means of steam cranes, direct from the holds to 
specially constructed railway wagons. The unloading of a sailing 
vessel involves a somewhat antiquated and cumbersome arrange- 
ment, due to lack of room below decks. For this reason the poles 
are pushed through what is known as the ‘‘ bow-port”’ into the water, 
from which they are drawn, and then placed on railway trucks. 

Turning now to the arrangements at the pole depót at Northumber- 
land Dock, North Shields, when the poles are deposited on the 
trucks at the quayside they are taken direct to the drying ground, 
locally known as “Greenland,” so named because of its exposed 
position, and the searching character of the north-east winds (2). 
The poles are laid in tiers about 40 or 50 ft. long. They are 
then examined by the Inspecting Officer, measured for length and 
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size, and classified according to whether they are “light,” “‘medium,” 
or 'stout." Particular care is taken before passing a pole to note 
that it is free from the following blemishes, viz.: 

(a) Dead knots. 

(b) Knots badly placed (т.е. in rings round the pole). 

(c) Soft growth (т.е. lack of necessary heart wood). 

(d) Poles below specification size. 

(e) Springs (i.e. “cracks”? or “splits”? running transversely or 

obliquely through pole). 

(f) Extensive “shakes” (t.e. deep fissures or rents in the wood). 

(g) Rind gall (a gap or orifice on side of pole caused by ап 
obstruction in growth). 

(Л) “Taint” (causing decay, similar to dry rot). 


3. — DnREssiNG POLEs. 


(21 Insect perforations (insects attack dead or dying timber, 
therefore marks of insects indicate that decay had com- 
menced before the tree had been cut down). 

After having been passed in the rough state by the Inspecting 
Officer, the poles are cross-stacked in the open-air in their respective 
classes and lengths, and dressed by the application of draw-knife and 
adze (3). 

Exposure to the open-air and the famous drying winds of Tyne- 
side 1s a very effective seasoning agent. 

The timber is kept in position on the stack until it has become 
thoroughly seasoned (4). The period for this varies for different 
classes of timber. Norwegian and Swedish poles are usually stacked 
for from seven to nine months, whilst in the case of Russian poles 


six or seven months is generally sufficient to thoroughly dry the 
timber. 
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If the poles have been *'floated" to the point of embarkation, 
the drying periods shown above are slightly extended. 

It may be of interest to refer briefly to the manner in which poles 
are measured, and to explain the meaning of the terms “string” and 
“саШрег” measure as applied to timber. 

There are various ways of measuring trees and sections of timber, 
but for all practical purposes there are two methods in general use, 
so far as telegraph poles are concerned : 

(1) “ String" measure consists in girthing the pole at half length 
with ‘‘string” or tape. A convenient method of obtaining the 
cubical contents of a pole in feet is given below : 


4.— PorEs CROSS-STACKED FOR SEASONING. 


Let / represent length of pole in feet. 
» d T girth in inches at half length. 


Then = Lm contents of pole in cubic feet. 


This measurement is invariably employed by railway companies in 
calculating freight charges on telegraph poles, 50 cubic feet being 
reckoned as one ton or “ load." 

The cubical contents of each pole, obtained by “ string ” measure, 
is scribed on its side, at a point five feet from the butt. 

(2) “СаШрег” measure consists in taking the diameter of the 
pole at half length by means of a pair of callipers. The cubical 
contents of a pole in “саШрег” measure may be obtained as follows: 
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Let / represent length of pole in feet. 
sod з diameter in inches at half length. 
Then EXE 
183 
This measure is employed by the creosoters in calculating the 
number of “loads” in a charge of poles when creosoted, 50 cubic 
feet being taken as one “load.” 

It will readily be understood that it is essential to render timbers 
used for telegraph engineering purposes capable of resisting destruc- 
tion as long as possible, seeing that the material itself contains germs 
which cause a comparatively rapid decay. This decay is due to the 
presence of bacteria in the timber, and the decomposing agents need 
for their development and preservation a certain nourishing ground. 
This is found in the timber in the form of albumen and amidin, but, 
in addition, the germs required air, moisture, and a certain amount 
of warmth in order that they may thrive. 

An interesting feature in regard to the necessity for air, moisture, 
and warmth, and one all-important to the well-being of the afore- 
said germs, is that if one only of the three conditions is absent the 
germs are unable to thrive, and decay of the timber is arrested. 

As an example of the preservation of timber where air and the 
proper temperature are present, but no moisture, the coffins preserved 
from the times of the Pharaohs, transferred from the tombs of Egypt 
to the British Mvseum, may be cited. 

Instances can also be given of timber submerged in water, at a 
suitable temperature, but unexposed to air, having defied decomposi- 
tion for hundreds of years. Wood piles supporting bridges across 
rivers are excellent examples of this class. 

Again, wood that is exposed to the influences of water and air, but 
to only a very low temperature, is not liable to suffer from decom- 
position. This fact is abundantly shown by the preservation of 
prehistoric canoes, which have been found in ice-fields. 

In order to protect wood from decay it must be defended from 
the influence of one of these physical agents. It will readily be 
seen, however, that telegraph poles in an untreated condition cannot 
withstand the entry of water and air, and for this reason the timber 
must be impregnated with a substance which will be destructive to 
the putrefying agents and change the albumen and amidin into 
insoluble compounds. 

The ideal preservative is that which not only destroys the germs 
responsible for decay, but renders their conditions of existence 
impossible by preventing the access of air and water into the timber, 
and the most effective preservative used in this country is creosote. 

Creosoting consists in impregnating the whole of the sap-wood of 
the pole with oils distilled from coal-tar. The creosote serves a 


— contents of pole in cubic feet. 
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further useful purpose, inasmuch as it prevents the attacks of insects 
by reason of the strong odour of the oil. 

After the poles have been thoroughly seasoned, and care taken 
to ensure that they are perfectly dry, they are transferred to the 
creosoting yard. Atthe Northumberland Dock depót there are three 
creosoting cylinders, respectively 85 ft., 65 ft., and до ft. long, the 
diameter of each cylinder being about 6 ft. (5). The cylinder selected 
for use is fully charged with poles, and three or four of these are 
selected from the charge as test-poles in order to gauge the amount 
of oil absorbed (6 and 7). The cylinder is fitted with an air-tight 


5.—А CYLINDER FOR CREOSOTING POLES. 


door, which is closed on the poles, and the air extracted by means ot 
an air-pump until from 15 lb. to 25 lb. is indicated on the vacuum 
gauge. The extraction of air usually occupies about half an hour. 
When the air-pump has been stopped the creosote is allowed to flow 
freely into the cylinder for a time, and pressure pumps are next 
applied in order to force in the oil until the requisite amount has 
been absorbed by the timber. Twelve pounds of creosote per cubic 
foot should suffice to fill the whole of the sap-wood, which varies in 
different poles to a depth of from 1 to 2 in. The heart wood, being 
mature wood, takes little or nooil. It is generally found that, in the 
case of Russian poles, 85 to 9olb. pressure suffices to inject the requisite 
amount of creosote, whilst for Norwegian and Swedish poles, which 
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6.—PLacinG POLES IN THE CYLINDER FOR CREOSOTING. 
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is harder-grown timber, a pressure varying from 120 lb. to 150 lb. 
is required. The creosoting operation occupies about two hours for 
Russian poles and from three to four hours for Norwegian and 
Swedish timber, the period depending upon the nature of the wood. 

The test poles are weighed before they are placed in the cylinder, 
and also after withdrawal. By this means it is ascertained whether 
the requisite amount of oil has been absorbed. If it is found on 
weighing the test poles after creosoting that the specified amount 
has not been injected, the poles are replaced in the cylinder for 
further treatment. 
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8.—GENERAL View or Роге DE&eór. CREOsoTED POLES PILED READY FOR 
DESPATCH. 


When the poles are withdrawn from the creosoting cylinder, 
and if not required for immediate despatch, they are piled in the 
depot in their respective lengths and classes ready for issue when 
demanded (8). 

Having now accompanied the telegraph pole through its various 
stages, from the time of its discharge from shipboard to the final 
state of preparedness for erection, one step further might be taken, 
and the pole might be imagined as standing on the King’s highway, 
a strong and true supporter of the Department's telegraph and tele- 
phone services, and filling an important place in the commercial 
and social activities of the twentieth century. 

I am greatly indebted to Mr. D. Roberts, the Department’s 
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Resident Inspector at the Northumberland Dock Pole Depót, for 
valuable assistance in the preparation of this article; to Messrs. 
Armstrong, Addison, & Co., timber merchants, Sunderland, for 
their courtesy in providing facilities for the inspection of the creo- 
soting yard; and to Mr. Arthur Scott, Post Office Engineer, New- 
castle, for the excellent series of photographs with which the article 
is illustrated. 


PETRUS PEREGRINUS DE MARICOURT.* 
By AND. FRASER. 


ALTHOUGH it is impossible to identify the discovery of magnetism 
with any particular epoch or individual further than that the 
mariner's compass was known to the Chinese eleven hundred years 
before the Christian Era and used by them in their journeys over 
the great plains of Tartary, and that the knowledge of its properties 
travelled to western Europe by way of the Arabs and Crusaders 
about the thirteenth century, yet one name stands out conspicuously 
at this latter period, as representative of the first real contribution to 
knowledge of the properties of the “ lodestone," and of its use as а 
mariner's compass. 

Petrus Peregrinus de Maricourt, or Peter the Pilgrim, was a 
soldier in the service of Count Charles of Anjou during the latter's 
victorious crusade against Manfred, King of Sicily (1262-82)—a 
time when crowns were at the disposal of popes, and when that of 
Sicily was offered to Charles by Pope Urban IV. | 

In 1269, when Henry III was ruling badly in England, and when 
Edward, his son, who was destined to become the greatest monarch 
that ever sat on the English throne, was preparing to set out on a 
crusade to the Holy Land, we find Petrus Peregrinus in the army 
of Charles at the seige of Lucera. And it was whilst starving the 
enemy into submission that Peregrinus wrote his famous ‘ Epistola 
de Magnete,' of which, at the present day, twenty-eight manuscript 
copies are extant. Тһе oldest copy, in the possession of the Vatican 
—a work of rare beauty—is inscribed to Christina, the Queen of 
Sweden. 

At the beginning of his epistle, which, it should be mentioned, 
is addressed to a brother soldier and compatriot named Sigerus, 
Peregrinus says that “for the love he bears him he will write 

* For the material made use of in this article the writer is indebted to Dr. Silvanus 


P. Thompson's contribution on “ Petrus Peregrinus" in vol. ii of the ' Proceedings of the 
British Academy.' 
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down in plain language those things of which the majority of men 
are ignorant,” and then lays down the dictum that the scientific 
investigator must be * skilful with his hands in order that he may 
be able to correct errors which could not be done by reason or 
mathematics.” 

After a few hints as to the means of knowing a good lodestone, 
Peregrinus proceeds to show how the poles of a stone may be found. 
“ Let a needle or a bar of iron," he says, ‘‘ be placed over the stone, 
and then draw a line along the stone in the direction which the 
needle takes, the line thus dividing the stone in the middle. Let 
this operation be repeated at another place on the surface of the 
stone. It will be found that all the lines so drawn will, without 
doubt, meet in two points, just as all the meridian circles of the 
world meet in the two opposite poles of the world." Proceeding, he 
says that if a stone be floated on water in a wooden cup or plate it 
will turn until it comes to rest with its poles pointing to the north 
and south poles of the heavens, “апа if a thousand times you move 
the stone away from that position a thousand times will it return by 
the will of God " (a theory of the directive action of the earth which 
may prove useful to those who cannot acquiesce in the belief that 
the earth is a magnet !) 

Peregrinus showed that the polarity of a stone might be reversed 
by the inductive action of a stronger one, and that if a stone were 
broken into several parts each part would be a complete magnet in 
itself. Не rejected the idea that the directive action was due to the 
earth itself, and regarded it as governed by the poles of the heavens. 
He asserted that if a stone were accurately pivoted on its poles and 
inclined to an extent corresponding with the latitude of the place it 
would move according to the motion of the heavens. “Ши fails 
to move," he says, “ put it down to your own unskilfulness than to 
any fault in Nature.” 

After this comforting assurance he proceeds to the second part 
of his epistle, in which he describes three instruments, viz. a floating 
compass, a pivoted compass, and a perpetual motion device. The 
second instrument, which is the prototype of our modern compasses, 
had top and bottom pivots and between them a vertical axis to which 
was attached the magnetised needle. By means of an auxiliary 
arm provided with sights he shows how the bearings of a ship may 
be taken by observations on a fixed external object, and how by this 
means “ уоц may direct your course towards cities and islands and 
all other parts of the world either on land or sea provided you know 
beforehand the longitudes and latitudes of these places." 

After a description of his perpetual motion device the epistle 
ends with the words: “ Farewell, Done in Camp at the Siege of 
Lucera, Anno Domini 1269 the eighth day of August." 
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Did this soldier, then, in those dark medieval days of astrology 
and necromancy, when scientific truths were hidden in an ocean of 
mysticism and error, confine himself to the study of the lodestone 
and its properties? Not at all. Hear what Roger Bacon has to 
say of this remarkable man. Writing to Pope Clement IV he says: 
There are but two perfect mathematicians, to wit, Master John of 
London* and Master Peter of Maricourt." (The word “ master " 
here implies that he had won his degree of doctor at the university.) 
And again, “ For I know one only who can have praise for works of 
this science. . . . And so, though others strive blinkingly to see; 
as a bat in thetwilight, the light of the sun, he himself contemplates it 
in its full splendour, on account of which he is master of Experiment, 
and therefore he knows by experiment natural history, and physic, 
and alchemy, and he is shamed if any grandam, or soldier, or 
country bumpkin knows anything that he does not know. Whereas 
he has inquired into all operations of metal founding and the working 
of gold and silver and other metals and minerals. He knows all 
things pertaining to the army, and to arms and the chase. Не has 
examined all that relates to agriculture, the measurement of land 
and earthworks . . . theexperiments, devices, and incantations 
of witches and magicians, and the illusions and tricks of all jugglers. 

If he were to show in Paris, by his works of wisdom, all he 
knows, the whole world would follow him. 27 

The fate of Peregrinus is unknown; but the world is rich to-day 
in the possession of a rare epistle written by a remarkable man, who, 
though forgotten for a space of three hundred years until his treatise 
was given to the world in 1558, must nevertheless be regarded as the 
Admirable Crichton of his age. 


* Presumably John Peckham, afterwards Archbishop of Canterbury. 
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NEW IDEAS. 


A NEw ТҮРЕ OF LiNEMAN'S DETECTOR. 


THE necessity for a portable instrument of greater accuracy and 
with a wider field of usefulness than the О and I detector has 
resulted in the design of a combined volt and milliampére meter with 
scale readings 0-500 milliampéres, 0-5 and 0-50 volts. 
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I.—New LINEMAN'S DETECTOR IN LEATHER CASE. 


The new instrument, of the moving-coil type and of reasonably 
robust construction, has a case of cast aluminium, and, for outdoor 
use, is further protected by a leather case conveniently provided with 
a flap so that connections can be made and readings taken without 
withdrawing the instrument from its leather case. Where it is 
desired to fix the volt and milliampére meter to a wall, switch 
section, or table, this can be effected by fitting lugs to the back of 
the aluminium case, and tapped holes, No. 2 B.A., have been provided 
to facilitate the provision of this additional fitting. The moving 
coil has a resistance of 60 ohms, and, unshunted, will give a full 
scale reading with то milliampéres, so that with the ;4th shunt, with 
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which the instrument is fitted, in use, a full scale deflection will 
represent a current of 500 milliampéres. The shunt is normally 
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2.—New DETECTOR, GIVING READINGS IN VOLTS AND MILLIAMPERES. 


connected across the coils to protect the latter in case of accidental 
contact with circuits carrying currents largely in excess of the 


3-— INTERIOR OF NEw DETECTOR. 


normal. The terminal marked ** — " is used as the negative con- 
nection for all tests, the positive connection being made to + 500 
m.a. + 5 volts or + 50 volts as required. 
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By the depression of the button seen on the top of the instru- 
ment the shunt is removed for voltage tests. The effect of depres- 
sing the button whilst using the “--” and 500 т.а. terminals will 
be to disconnect the coil. 

A resistance coil of 440 ohms is fitted in series with the 60 ohms 
coll for tests up to 5 volts, whilst a resistance of 4940 ohms is pro- 
vided for tests up to 50 volts. 

Tho zero adjustment of the needle is effected by means of a 
screw head, which projects slightly below the base of the instrument. 
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4.—DIAGRAM OF CONNECTIONS OF DETECTOR No. 2. 


The instrument will be known as Detector No. 2. 
I shows the instrument complete in its leather case; 2 shows 


the instrument minus case; 3 shows the interior, and 4 a diagram 
of the connections. 


A NEw TELEPHONE MOUTHPIECE. 


Engineers who have frequently had to replace telephone mouth- 
pieces on account of the screw-threads having become stripped may 
be interested in the new form, illustrated here, which has recently 
been introduced as the standard mouthpiece for common battery and 
primary battery telephones, of both wall and table types. 

It will be seen that the screw-thread is not formed on the material 
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of the body, but on a metal ring securely moulded into its substance, 
and it is hoped that in this way breakage or failure of this part may 
be very much reduced. 

The stock title of the item is “ Mouthpiece No. 4.” 


FLAN 
PLAN AND SECTION OF THE NEw EBoNiTE MOUTHPIECE WITH Brass SCREW. 
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TELEPHONE TRANSMISSION TREATED GRA- 
PHICALLY, WITH SPECIAL REFERENCE 
TO NON-UNIFORM CIRCUITS. 


By A. G. LEE, B.Sc., A.M.I.E.E. 


Іт was, I think, Prof. Gray who stated that the man for whom 
he had the greatest abhorrence was the one who would write a whole 
book in order to avoid a page of mathematics. While graphical 
methods are attempts to avoid the use of mathematics, they are at 
the same time very often more valuable to the engineer. 

The extremely useful method of representing alternating currents 
in a transmission line by vectors, which is adopted in this paper, was 
first introduced by Prof. Т. H. Blakesley. This method gives us a 
picture of the alteration of current and voltage in amplitude and 
phase at every point in a line, and conveys the physical effects of 
various types and conditions of circuits to our minds in a way which 
no mathematical formula can equal. In addition, the graphical 
method may be applied to non-uniform circuits, that is, circuits of 
various types joined together, or containing inductance coils or con-: 
densers, when the application of mathematics is very involved. 

APPROXIMATION OF AN ARTIFICIAL TO A REAL CABLE.—An 
artificial cable can be made up by combining together small resist- 
ances, inductances, and condensers, and the approximation of the 
artificial cable to the real cable can be made sufficiently close by 
making the sections of which it is composed sufficiently small. 

On the other hand, for the purposes of calculation, we can 
assume a real cable or circuit to be composed, like an artificial cable, 
of separate coils and condensers, and the approximation of the. 
calculations to the true conditions can be made sufficiently close by 
assuming small units. In practice the approximation is quite close 
if we take the resistance, inductance, capacity, and leakage con- 
ductance of one mile of the circuit as the units. 
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I represents the assumption which is made in regard to the 
constitution of an actual circuit for the purposes of graphical calcu- 
lation. There is a telephone set А at each end, the two coils 
forming each section of the line have together the same resistance 
and inductance as a loop mile of the circuit, and the condenser 
bridged across each section has the same capacity and leakage 
conductance as the wire-to-wire capacity and leakage conductance 
of one mile of the circuit. 

GRAPHICAL CALCULATIONS IN SIMPLE CIRCUITS.—In a simple 
alternating current circuit containing a resistance R and an induct- 
ance L, the current is given by the equation— 

C =— =; 2 272 
и № + р І? 
Where C = current in атрёгез, 
E = E.M.F. in volts, 
R = resistance in ohms, 
Г, = inductance in henries, 
p = 2r times the frequency. 
This is the equation which corresponds to Ohm's law for direct 
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I.—ARTIFICIAL CABLE. 


currents, and the quantity in the denominator which takes the place 
of the simple resistance in Ohm's law is known as the “ impedance ” 
or resistance to alternating currents. | 

In 2 we set off a line horizontally the length of which represents 
the magnitude of the resistance R. At right angles to this line, and 
at one end of it, we set off a line to represent in magnitude the 
quantity PL, known as the reactance. Completing the triangle 
by the line Z, we find that the hypotenuse, by Euclid I 47 is equal 
toy R + РІ). The symbol Z is used to denote the impedance. 

In an alternating current circuit the current does not pass 
through its maximum and minimum values at the same instants asthe 
voltage attains its maximum and minimum values. When the 
circuit contains inductance the current arrives at its maximum values 
later then the voltage, or in other words, it lags behind. A complete 
period or alternation consists of one negative and one positive half 
wave, and a complete alternation is represented graphically by a 
vector or line rotating about a centre through a whole circle, or 360°. 
If the current then lags behind the voltage by a quarter of the time 
of one oscillation it is referred to as being a quarter of 360° or go? 
behind in phase. 
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Again, in a circuit containing capacity in excess, the maximum 
values of current occur before the maximum values of the voltage, 
that is, the current leads in front of the voltage. If capacity and 
inductance be combined in one circuit it is possible to arrange their 
values so that the amount of lag due to the inductance is exactly 
counterbalanced by the amount of lead due to the capacity, and the 
current and voltage are then said to be in phase and the circuit is in 
a resonant state. The resistance to alternating currents is greatly 
_ reduced under this condition, in fact the capacity and inductance 
neutralise each other and the circuit behaves as if it had simply 
a non-inductive resistance R, of the same value as the direct- 
current resistance of the circuit. This is the object of inserting 
loading coils or inductances in a cable, and the effects will be dealt 
with later. It may be stated at once that the resonant state, where 
the capacity is exactly balanced by the inductance, is not reached 
in telephone circuits. 

To return to 2, the phase angle, or angle of lag, 0, can be 
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2.— CONSTRUCTION FOR IMPEDANCE (2). 


obtained by measurement from the drawing, or it can be calculated 
from the equation— 


_ РГ. 
tan 0 = р 


In a circuit consisting only of a condenser with an alternating 
voltage applied, the current leads by an angle of 90°. The impedance 


p: Sm pn TE 
of a condenser is К? where A is the capacity in farads, and the 


reciprocal of this, pA, is known as the admittance Y. This quantity 
when multiplied by the voltage gives the current in the condenser. 
Obviously € = 2 апа С = YE аге two ways of writing the same 
fact. 

The admittance of a leakage is the reciprocal of its resistance in 
ohms. The quantity is usually known as the leakage conductance, 

I 
1 ohm 

In a circuit containing capacity and a leakage the quantities are 
combined as in 3. S represents the leakage conductance in mhos 


and is represented т mhos. One mho = 
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and pK is the admittance of the capacity. The angle of lead 0! can 
be obtained from the drawing or by the equation— 

1 _ ЁК 

tan 9! =, 


and the combined admittance is given by the length of the hypotenuse 
of the triangle or by the equation— 
Y= VS? + PR. 
CALCULATION OF VOLTAGE Drop.—In а direct-current circuit 
the drop in volts along any portion of a circuit is C x R. Similarly 


3.— CONSTRUCTION FOR ADMITTANCE (Y). 


in an alternating current circuit the drop in volts is C x Z where 
Z is the impedance of the portion of the circuit. Thus suppose 
the resistance and inductance of one mile of a 20 lb. cable circuit 
are 88 ohms and ‘oor henry respectively, the impedance of one mile 
will then be— 
Z = V (88)? + (2r f x соот)? ohms. 
Taking the frequency as 750 - per second this works out at 


88:2 ohms, and the angle of lag 0 (obtained from tan 9 = = R's 3 "4. 


The impedance is written thus: 88:2 ohms | 3? 4. The ni in 
the angle sign 1s the angle of lag. (The angle sign inverted, thus, 
| signifies a negative angle.) If— 
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it indicates that the current lags behind the voltage. If— 
“7|@ 
Е 


it indicates that the current leads in front of the voltage. Then if 
any particular portion of the circuit be considered, say one mile in 
length, the drop in volts along this portion will be, as above, equal 
to C x Z. ТЕС is, say, 5 milliamperes, the drop will be "005 x 88:2 
324 = 0441 volt | 3° 4’. 

CALCULATION OF Loss OF CURRENT.—Again, in a direct-current 


circuit the current through a leakage is a where R! is the insulation 


resistance in ohms. This can be written V x Y! where Y! is the 
admittance due to the leakage. Then if C, be the current at the 
beginning of any mile section of a cable, the current at the end of 
the section С, will be less than C, by the amount passing through 
the leakage in that mile, or C — C, = V x Y. 

In a telephone circuit the capacity between the wires of a pair has 
to be taken into account in addition to the leakage, and if the com- 
bined admittance of one mile, obtained as shown in 3, be called Y, 
then the loss of current in any mile section is С, — C, = V x Y, 
where V is the voltage between the wires in that section. 

APPLICATION OF GRAPHICAL METHOD TO TELEPHONE CIRCUITS. 
—The method adopted in graphical calculation is to calculate the 
voltage drop and loss of current in each separate section of the 
circuit, which, as already mentioned, is assumed to be split up in 
the artificial manner shown in I. 

If we consider the circuit as a direct-current circuit first, it will 
explain the procedure adopted with the alternating current calcu- 
lations. Ca i | 

Commencing at the receiving end, suppose we have a receiver of 
тоо ohms, and that we assume a current of one milliampére to be 
received. Then the Р.Р. across the receiver is '00I X 100 = ОЗІ 
volt. In the first mile from the receiver we will suppose each wire 
has a resistance per mile of 50 ohms, making the loop resistance 
оо ohms. Then the drop in voltage in this mile is 100 x ʻoor = 
"т volt. The voltage at the point one mile from the receiver will 
then be o'r + œr = 0:2 volt. 


* See paper on “Alternate Current Measurements," by the author, issued by the 
Institute of Post Office Electrical Engineers, 1010, for explanation of vector algebra. 
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Again, assume the wire-to-wire insulation resistance of one mile 
of the cable to be 100,000 ohms. The current through the insula- 
0'2 volt 
100,000 ohms 
"002 milliampére. Then if the current at the receiver be І milli- 

ampère the current one mile away will be 1:002 milliampeéres. 

Now consider the second mile from the receiver: the drop in 
voltage in this mile will be *001002 ampère x тоо ohms = 71002 
volt, and the voltage at the end of the second mile will be o'2 + 
O'IOO2 = 0°3002 volt. 

The current through the leakage in the second mile will be— . 

0'3002 volt 
100,000 ohms 


tion will by Ohm's law be = '2 X Io ^5 ampère = 


= 0'3002 X 10° ampère 


= 0'3002 x 107” milliampére. 
The current at the end of the first mile being 1:002 milliamperes, the 
current at the end of the second mile will be— 
1002 + 07003002 = 17005002 milliamperes. 

The voltage at the end of the third mile will be о3002 + 
0' 1005002 = 074007002 volt, and the current at the third mile 
will be 1'005002 + 07004007002 = r 009009002 milliampéres, and 
so on until the sending end of the circuit is reached. 


(To be continued.) 


TELEPHONE MANAGEMENT IN LARGE CITIES. 


By Fr. JOHANNSEN, 
Managing Director, Copenhagen Telephone Company. o 


MODERN development, as regards the growing concentration in 
large cities, is greatly due to the circumstance that most concerns 
are comparatively cheaper to work when run on a large scale. 

It therefore may seem strange that the reverse should be the 
case with regard to the telephone, but, in fact, the working of a 
telephone plant is more difficult and expensive on a larger than on a 
smaller scale. The cost of a telephone line increases more than in 
proportion to its length, because the long line must have a larger 
dimension of wire than the short one in order not to get a greater 
resistance. A telephone exchange for a small number of subscribers 
is quite a simple thing which does not cost much per line, whilst an 
exchange for many subscribers must be complicated, in order that 
each subscriber may be connected to any one of the others. Lastly, 
when a city gets so many subscribers that a single exchange is 
insufficient, the working expenses are increased, because a constantly 


243 


TELEPHONES TELEPHONE MANAGEMENT. 


increasing percentage of the calls have to be “ trunked "—that is, have 
to be sent through a connecting line. between two exchanges, thus 
requiring two operators, whereby the cost of connecting up a call is 
more than doubled. For these various reasons the telephone 
becomes more expensive as the city grows and the number of sub- 
scribers increases. | 

In Europe it is only in the largest cities that this difficulty has 
developed to its full extent, but in the course of some years a number 
of cities, having a population of half a million inhabitants or more, 
will find considerable difficulty in the reconstruction of their 
telephone systems. 

The United States is in advance of Europe with regard to the 
development of the telephone, but the special circumstances prevalent 
in America, the greater concentration and the higher wages for 
manual labour, make the experience gained there not fully adaptable 
to Europe. | 

The number of telephones in Copenhagen is proportionally greater 
than іп most other European cities. Copenhagen, with its 500,000 
inhabitants, has nearly as many telephones as Hamburg, which is 
more than twice as large, and as Vienna, which is four times as large, 
while it has twice as many telephones as Munich and other cities of 
the same size. Paris, having two and a half million inhabitants, has 
45,000 subscribers, Copenhagen 31,000.* It is probable that the 
development in Copenhagen, where the telephone system lately has 
been reconstructed, may present items of interest to the telephone 
administrations of other European cities. 


M SMALL AND LARGE SUBSCRIBERS. 


While the number of subscribers in Copenhagen from 1905 till 
1909 increased from 19,000 to 31,000,* the number of daily calls per 
subscriber decreased from 021 in 1905 to 8'2 in 1909. This is due 
to the fact that many of the new subscribers use few calls. For 
instance, the 1600 four-party telephones subscribed since 1908 have 
on an average barely onecall per day. Simultaneous with the increase 
of subscribers having a small number of calls, the number of calls 
used by the large subscribers have also increased. This development 
is quite natural, as the large business houses in a greater degree 
make use of their telephones, while the increase in the number of 
subscribers is due to the fact that new classes of society gradually 
find the telephone a necessity. 

The distribution of calls in relation to the subscribers will be 
seen from the following table : 


* 31,000 subscribers with 38,000 stations. 
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TABLE I. 

Number of Percentage of Percentage of 
calls per year. subscribers. calls. 
below 1000 ; Я 33 : ; IO 

1-2000 ; ' 33 ; Е 20 
24000 à ; 18 . 20 
above 4000 . 16 ; ; 50 
IOO IOO 


This shows clearly that average figures alone do not convey 
sufficient information. The difference is quite characteristic between 
one third of the subscribers having one tenth of the calls and one 
sixth of the subscribers using half of the calls of the entire city. 

This characteristic difference between ‘small’ and * large" 
subscribers has formed the basis for the reconstruction and arrange- 
ment of the Copenhagen telephone service, which was planned in 
1905, the theory of which has been practically proved to be correct. 
The small subscriber requires the lowest possible basis-rate, and 
therefore the cheapest possible plant. Having only a few calls, it is 
of less consequence to him if the price per call is somewhat 
higher. In the case of the large subscribers, having many thousand 
calls annually, the operating costs are, however, of the greatest 
importance. In order to get a low price per call and a quick 
service, it will pay to construct expensive plants for the large 
subscribers. 


CONSTRUCTION FOR SMALL SUBSCRIBERS. 


(1) SHORT Lines.—The territory of the city is divided into not 
too large districts. In the case of Copenhagen the districts have 
a diameter of about 3 km. and up to 6000 subscribers. By this 
means short and cheap lines are obtainable. 

(2 THIN WiREs.—The wires in the cables can under these 
conditions be made as thin as practically possible. The diameter of 
the wires has, however, been fixed at 0:5 mm. with up to 700 pus 
in each cable. 

(3) PARTY-LINE SUBSCRIBERS.—A small subscriber uses the line 
only a fraction of the time, and therefore a line and its number at 
the exchange can without difficulty give ‘service to two, three, or 
four small subscribers jointly. When a sabscriber calls the exchange 
or is called by the exchange, the other parties on the line must not 
be rung up thereby. The subscription must be open to all, and it 
must be the matter of the Company to find other parties to the 
same line. In Copenhagen there is the restriction that four-party 
lines can be subscribed for in the city proper, only in houses having 
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several storeys. Two-party lines can be subscribed for everywhere 
in the city and the suburbs, but not in the country districts. 

(4) SECRECY.—To be able to get the simplest and cheapest 
system of party-line service a subscriber must put up with the 
inconvenience of other parties on the line being able to overhear the 
conversation. Much argument has been advanced by telephone 
authorities against this system; but practice in Copenhagen has 
proved the objections raised to be really insignificant. Subscribers 
who wish to carry on secret conversations must pay a higher rate 
to get their own wire. For the greater part of the subscribers, who 
use the telephone for business-like communications, and who are 
able to pay only a moderate rate, the party-line system is very 
satisfactory. In Copenhagen a two-party line with 2000 calls costs 
£3 17s. od. annually, while a private line with the same number of 
calls costs £5 10s. od. annually. 

The small business man decidedly prefers to pay £3 17s. od. 
instead of £5 105. od., and submits—as in case of post-cards — 
to the small inconvenience of sharing a line, for the sake of saving 
£1 13s. od. annually. At present Copenhagen has 12,600 party-line 
subscribers against 8000 small subscribers with private lines. Сот- 
plaints from party-subscribers against their fellow-subscribers are 
comparatively few (only thirty-four in 1909), and are mostly caused 
by one of the parties using the telephone more than he is entitled 
to. He is therefore required to subscribe at a higher rate. 

(5) SIMPLIFICATION OF THE EXCHANGE.—At the Copenhagen 
district exchanges only about ro to 15 per cent. of the calls are local 
calls between two subscribers in the same district. For this reason 
it does not pay to construct a multiple above the A positions in the 
exchange. In such exchanges the multiple is only necessary at the 
B positions, where the connections of the incoming calls are made. 
This meansa material saving in the exchange-plants. 

(0) JUNCTION-LINES.—The basis-rate paid by the subscriber com- 
prises only those parts which he permantly uses, viz. his subscriber's- 
set, his line to and number at the exchange or parts thereof, and all 
these things are reduced to a minimum by the aforesaid appliances. 
The lines connecting the exchanges are used by the subscribers in 
proportion to their calls. Maintenance and interest on these lines 
must therefore be divided on the rates paid for calls. This applies 
also to the B positions at the exchange. 

When the subscribers’ lines as above mentioned are given the 
smallest possible dimensions it is necessary to make the junction-lines 
somewhat thicker, if a standard of good speaking qualities is to be 
kept up. · Ав, however, the subscribers’ lines, in which also the large 
reserve must be included, are ten or twenty times as numerous as 
the trunk-lines, an essential aggregate saving will be effected by 
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giving the wires different dimensions. It must be noted that a 
rational calculation of a telephone-net, for economical reasons, is 
just as necessary as in the case of all other technical constructions. 
While a calculation of this kind is very carefully made in the case 
of conductors for electric light and power currents, this economically 
important particular has hitherto for the most part been left out of 
consideration, even in the case of telephone conductors in large 
cities. For our part we are much indebted to Mr. F. Gill, chief 
engineer of the National Telephone Company in London, for 
indicating the principles upon which we have based the calculation 
of dimensions of the telephone conductors in Copenhagen in order 
to obtain “ commercial talk." 


CONSTRUCTION FOR LARGE SUBSCRIBERS. 


(1) OPERATING.— The chief point here is to be able to connect 
up a call cheaply and quickly. As the large subscribers, according 
to experience, have most of their communications with other.large 
subscribers, it is desirable to connect all large subscribers to one 
exchange. | 22: 

In Copenhagen, therefore, even in the outer districts, all sub- 
scribers who have large numbers of calls are put into the central 
exchange. Every call between large subscribers mutually can there- 
fore be connected up by only one operator, hence cheaply and quickly. 

(2 LiNES.—The large subscribers’ lines are led from the sub- 
scribers through the same cables as the small subscribers’ line. At 
suitable points, cable-cross-connecting rooms are constructed, most 
of which are in the same building as the district exchanges. From 
the cable cross-connecting rooms the large subscribers are connected 
with the central exchange by special lines. For the most part 
these special lines are wires in the junction cables between the 
exchanges. In reality, the large subscriber in the outer districts 
may be said to have a junction-line to the central exchange for 
his own use. | 

(3) LIMIT TO NUMBER OF CaALLs.—For calls to small subscribers 
the answer “ busy " is of comparatively small account. If the maxi- 
mum of calls from the small subscriber is placed at 4000 and allowing 
the same number for calls in the opposite direction, which is ample, a 
calculation will give the result that the line in question will be 
“busy” in about го, per cent. of the cases. For calls to large sub- 
scribers the ‘‘ busy" question will.be of much greater importance. 
А subscriber with 8000 out-going calls will as a rule have at least 
16000 calls on the line, which is equal to a “busy” percentage of 22. 
Taking into account the repeated calls which will occur, the 
answer “ busy " will be made in about 28 per cent. of the cases, ог 
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about 2200 times yearly. If the operating cost is one shilling per 
100, an additional cost of twenty-two shillings yearly is the result of 
the many ‘‘ busy” answers. On account of the unsatisfactory traffic 
as well as the additional cost, about 8000 outgoing calls must be 
deemed the maximum, as long as the subscriber has only one line at 
his disposal. 

We speak of outgoing calls, because the rates only apply to such. 
In determining the permissible traffic on a line, the fraction of time 
it is * busy" could be used as a basis, which might very well be 
found by trials. - This has successfully been tried in Copenhagen, 
and the subscribers, for this reason, willingly agree to the demands of 
the company for a new line. Subscribers having switchboards and 
several lines, so situated in the multiple that the operator can plug 
into one of them when the other line is “ busy," can bear a much 
greater number of calls per line. A line with 8000 outgoing calls 
will, as said above, answer “ busy" in 22 per cent. of the cases. If 
the subscriber has two lines situated in the multiple as mentioned, 
with the same traffic on each line, the “ busy " cases will only be - 
~2.)? = 4'8 per cent., and if he has three lines with the same 
traffic it will only be (50% = rr per cent. The company allows 
such subscribers, when they have two lines, 10,000 outgoing calls. 
per line ; when they have three or more lines, 12,000 per line. The 
* busy " cases corresponding to such lines are calculated to be 
respectively 777 and 37 per cent. 


RATES. 


The Copenhagen telephone rates are in all essentials rational, 
that is to say, calculated proportionately to the average expenses 
incurred by the Company, for each class of rates. They are as 
follows : 

(1) F'our-Party Telephone : 
Only in larger houses in the city proper. Basis 
rate . қ . yearly £1 13s. od. 
Extra per call, nominally 6 thirds of a 
penny, effectively about one.halfpenny. 
(2 Two-Party Telephone . қ ; . yearly £3 17s. od. 
2000 calls free; if more, subscribers must have 
a direct ine: 
(3) Thousand-Telephone (direct line) | ; . yearly £4 85. od. 

1200 calls free; then {1 2s. od. extra for 

every 1000 calls entered upon. 
(4) Business Telephone : 

(Central exchange) 5500 calls free . ; . yearly £6 18s. od. 

| ji 6000 5 : ; . yearly £8 16s. od. 
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The fixing of these rates did not take place without the friction 
which has been experienced elsewhere, and which was due to the 
difficulty in making clear to the subscribers, and to the press, the 
quite natural thing that the price of the telephone should be sliding 
with the use of it. 

The distribution of the subscribers in the different classes of rates 
are as follows : 


Central exchange . А 9500 
District exchanges : 
Direct lines . қ : . . 8000 
Two-party telephones . . IIOOO 
Four-party telephones . . 1600 : 
Automatic pay-stations and free 800 
21400 
30900 


The percentage of junction traffic at the central exchange is 
about 30 for the whole day and 28 for the busy hours. 


COUNTING OF CALLS. 


The rates in Copenhagen imply a counting of the calls but not 
an accurate one. It is only for the purpose of dividing the sub- 
scribers into certain class, and for the greater part concerned this is 
not difficult. 

(т) Four-Party TELEPHONE.—With respect to the small number 
of calls in these particular cases (on an average one call daily) it is 
necessary to make an accurate count. On every subscriber's set 
there is a press button by which the exchange is called. The 
calling lamps for party-telephones are not made to glow as usual by 
lifting the telephone off, but by connecting to earth by means of the 
press button. . A ** Veeder counter " on the instrument in connection 
with the press button counts direct the number of calls. From this 
number, the subscriber's number of effective calls is calculated by 
allowing a deduction of 33 per cent. for wrong connection, “ busies," 
disconnections, etc. The telephone men who correct faults make 
note of the number of calls made by them. The reading off of 
the counter is easily done by calling up the subscriber and asking 
him to state the number on the counter. The statement is later 
confirmed by the sending of a printed post-card, and a check is kept 
on the instrument from time to time by the fault-correctors. This 
arrangement works satisfactorily and very seldom causes complaints. 

(2 Two-PARTY TELEPHONE.—It was intended from the first 
that the counting of calls on two-party telephones should be done 
by means of the counter on the instrument, but according to an 
agreement made with a committee of subscribers, it was agreed to 
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raise the basis-rate and fix the number of calls at 2000 as a maximum. 
In the case of lines having two subscribers jointly, 4000 calls are 
allowed on the line. The number of calls is ascertained by means of 
test-counts. Should more than 4000 calls be made in all, little 
difficulty is experienced in finding out which of the two subscribers 
shall be required to take a direct line. 

(3) THOUSAND-TELEPHONE.—In this case also test-counts are 
used. During the first year once every quarter, fourteen days at a 
time, whereby we practically succeeded in grouping the subscribers 
in the right classes. Later it is intended to make the tests less 
frequently. In these cases subscribers 2 and 3 are, as said before, 
supplied with press-button and counter, so that the number of 
calls can be counted, if need be. 

(4) CENTRAL ExcHANGE SUBSCRIBERS.— The counting is done 
here also by means of test-counts. The instruments have no press- 
button, the exchange being called when the receiver is lifted off the 
hook. 


SPECIAL APPLIANCES FOR COUNTING. 


(1) The simplest way—to let the operator mark off a call on a 
tabulated sheet every time a connection is made—cannot be used 
in the case of regular traffic in large exchanges without too much 
waste of time. In Copenhagen it has, however, been done for 
periods, fourteen days each time, and by this means a good basis has 
been found. A number of lines with the largest traffic were, however, 
counted in the way spoken of under (2) and (4). 

(2) Some of the large subscribers are conveniently counted by 
special counters (Veeder counters) placed under the subscriber's 
calling signal, so that the operator need only press a button. 

(3) The American arrangement for counting every single call by 
pressing a button is prepared for in the Copenhagen central exchange, 
but the counters are not mounted, as accurate counting has been 
considered unnecessary. 

(4) The Christensen automatic counter (mounted in columns of 
sixty counters each) is easily connected to any line, and so counts 
all the connections wanted by the subscriber. It is characteristic of 
this counter that a call is not counted before the line has been in 
connection a certain space of time, for instance, forty seconds. By 
this means “ busies," wrong connections, and the like аге not counted. 
The apparatus has stood its test practically, and is successfully used 
in the case of subscribers who are dissatisfied with the operators 
test-counts. 

(5) In the case of party telephones an individual count is made 
by a press button on every instrument, as mentioned above. Different 
appliances for accurately counting the number of effective calls 
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have been proposed and tried, with good result, but there has been 
no occasion to use them practically. 


THE ACCURACY OF TEST-COUNTS. 


From the yearly number of calls used by a subscriber may be 
calculated his average monthly or daily consumption, the latter 
understood as the consumption for week-days. The subscriber’s 
actual consumption in a certain month, or on a certain day, 
differs more or less from the average number, and we stand the 
chance of committing an error if the yearly consumption of calls 
is calculated from the number of calls for one or more days. The 
difference from the average number is due partly to the so-called 
“ accountable deviation," which, for instance, is caused Бу the 
difference in the week-days (market-days and the like), seasons of the 
year, etc. Such large explainable errors may for the most part be 
eliminated by counting a whole week instead of single days, and by 
counting at different seasons. Even if this is done quite a large 
variation remains, which is due to a series of smaller accidental 
causes. Variation of this kind is therefore called “ accidental 
deviation,” for which rules of probabilities may act as a guide. We 
shall in the following deal more fully with the matter, because the 
consideration indicated may be applied successfully to wide fields of 
telephone management, as well as other matters of traffic. 

THE STANDARD DEviIATION.—In all cases where we have to do 
with variations, the individual observations (for instance the number 
of calls per hour, per day, per week) group around the average 
number. Part of the observations only vary a little from this 
number, but in the case of others there will be considerable varia- 
tion. In cases where grave “sources of error” or ‘accountable 
deviation " are precluded, and where greater numbers of observations 
are concerned, these will, according to experience, group around the 
average number in a particular way, according to circumstances. 
To characterise the deviation we employ a theoretical notion—‘‘ the 
mean or standard deviation" or “the mean error." It is not the 
intention here to discuss its theoretical derivation, but only mention 
that by “ mean error” is understood a deviation from the average 
number in positive and negative direction so great that about two 
thirds of the observations (theoretically 68 per cent.) have less 
(positive or negative) deviation from the average number than the 
mean error, while about one third has greater deviation from it. 
Normally one half of this, or one sixth of all the observations, will 
vary more than the mean error above the average number, and one 
sixth vary more than the mean error below the average number. This 
law of deviation is called the law of errors. ` Its theoretical formula 
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shall not be dealt with here, but we shall in the table given below 
indicate the probability р of deviation in one direction n times greater 
than the mean error. 


TABLE II. 
п = 1 р = 16 per cent. п= 21 p-2 percent. 
n —Ir3 £= 1o 5 п-24 p=1 bi 
п= 15 p= 67 4 п = 25 p=o06 , 
п = 17 p= 5 j3 п = 3 р = 01 УЗ 


п = 2 p= 23 9% 

Іп explanation of the word probability, we observe that the pro- 
bability per cent. of a certain case occurring signifies that we on 
an average in 100 cases will meet with р of the kind indicated. 
According to the stated law of errors it is particularly evident that in 
only 2°3 per cent. of the cases deviations greater than twice the 
mean error shall be found. This rule provides a good basis for 
judging the probable deviations. 

THE LAW OF THE SQUARE Root.—The observations we make 
in practical work vary considerably according to the matter which 
we observe, in accordance with the greater or lesser variableness 
associated with them from the nature of the case. Where we, 
however, have to do with ‘ pure accidental deviation,” a certain 
definite law applies, the law of the square root. Such deviation is to 
be found, for instance, in an accurately constructed roulette, in dice, 
lotteries, and the like. Every single observation is indicated by a 
number (for instance, number of certain figures in twenty turns of the 
roulette). The square root law now says that the standard deviation s 
is equal to the square root of the average a of the observed numbers. 

5 = 4 а. | 

The larger the average number the larger the standard deviation 
will consequently be; but if we take the standard deviation by per- 
centage of the average number it will be seen that it decreases with 
larger average numbers. 

The variation in the number of telephone calls is greater than for 
pure accidental deviation. In the case of tests made in Copenhagen 
it has been found that we may reckon a mean error— 

m=2s=2yY а 
consequently twice as great a dispersion as in the case of pure 
accidental deviation. 

By employing test-counts we ought not to risk asking for a 
higher rate from subscribers, who in reality do not use their 
telephone more than permissible. This cannot, however, wholly be 
avoided; but the errors should be limited to a very few per cent. of 
the cases. This may be effected by allowing a deviation from the 
average number of the quantity of— 

2m —44M а 
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The Table III, given below, shows a number of values of a and 
the corresponding quantities of 44/7 а absolute and by percentage 
of a. 


TABLE III. 

Per cent. | mE Per cent. 
a= 4 а added. MENS 44/4 added. 
IOO . 40 . 40 А 700 . 103 . 15 
200. 58 . 29 : 800 . 12 . 14 
300 . 68 . 23 P 900 . 120 . 13 
400 . 80 . 20 1000 . 127 . 13 
500 . go. 18 А 1200 . 138 . 12 


600 . тоо 17 

Having an дуска of 100 calls during a period we may then, in 
about 2 per cent. of the cases risked, find 140 used. 

The following Table IV shows how great a number of calls must 
be allowed the subscribers when test-counts are employed. This 
rule has been followed for the Copenhagen rates. 


TABLE IV. 


Permissible T" Dosen Calculated 
yearly number Test-counts. a 44/ а added, greatest num- 
of calls. " ber of calls. 
1200 2 times 14 days 92 38 42 1700 
I200 4 ,  » 185 54 29 1550 
.200 2 4, n 154 50 32 2650 
2000 4 ›„ ‘в 308 70 23 2450 
4000 2 ^, , 308 70 23 4900 . 
400 4 „ .» . 615 99 16 4650 
5500 2 BE. an. 423 82 I9 6550 
5500 4 » - 846 116 I4 6250 
8000 2 , č ‚615 99 16 — 9300 
8000 4 55 1231 140 II 8900 


By adhering to this rule we have always been on the safe side, 
to which the circumstance furthermore contributes, that the 
operators never count too many calls, but now and then, especially 
during busy periods, forget to count a call. 

The necessity of allowing a discount when test-counts are used 
might seem to advocate the advantage of an accurate counting of calls 
and to be against step-by-step rates. We must, however, remember 
that the step-by-step rate requires payment for every set of thousand 
calls subscribed for. It lies in the nature of the case that it is only 
reasonable to show a certain amount of tolerance, which, however, 
should not reach one half of the intermediate number, in which case 
we, on an average, get payment for the actual number of calls. In 
Copenhagen this limit is not exceeded. 

(To be continued.) 
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THE POST OFFICE TELEPHONE SYSTEM 
IN GLASGOW: OPENING OF THE NEW 
COMMON BATTERY CENTRAL EXCHANGE. 


By JAMES RICHARDSON. 


THE reason for the Glasgow Municipal Authorities launching 
forth into a telephone enterprise is now a matter of history in the 
telephone world. So also is the fact that the Post Office administra- 
tion acquired that business in 1906, after it had been in operation 
for five years. 

Comparatively speaking the system is an extensive one. It is pro- 
vided for by a central exchange having a capacity for 10,000 exchange 
lines and twenty-one sub-exchanges. One of the latter has an ulti- 
mate capacity for 5000 exchange lines, whilst four of the others could 
each accommodate 1000 circuits. 

At the acquisition of the system by the Department, the Central 
Exchange and the four rooo-line sub-exchanges were working on 
the call-wire system by means of switchboards of the flat or table 
type. | 
Since then the National Telephone Company and the Depart- 
ment have arrived at a working arrangement which has for its imme- 
diate object the abolition of dual development in any particular 
area. It is obvious that beneficial effects will accrue from such an 
arrangement alike to the Company and the Department, but perhaps 
the greatest advantage will be derived from the fact that it is a step 
towards the ultimate unification of the system as a whole, when the 
transfer matures at the end of next year. 

Already it has been possible to close four Post Office exchanges 
and one of the Company's. Others will be dealt with at an early 
date, the arrangement being that the administration working the 
area shall accommodate the subscribers’ circuits on both systems 
in its exchange, each being responsible for the upkeep of the lines 
and apparatus of its own subscribers. | 

Last year one of the Department's 1000-іпе call-wire exchanges 
was closed, the circuits being diverted to the Company's new lamp- 
signalling Western Electric Common Battery exchange at Hillhead. 
Of the four remaining call-wire exchanges the Central has now been 
converted into a C.B. system, the diversion to the new exchange 
having been satisfactorily accomplished on Saturday, August 13th. 
This exchange is situated about a quarter of a mile from the original 
call-wire exchange, and on the date of transfer close on 5000 sub- 
scribers' lines had to be dealt with. This number will shortly be 
augmented by the diversion of over 2000 lines from the National 
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Telephone Company’s Royal Exchange, which is also about a 
quarter of a mile distant. 

A full description of the new exchange was given in the January 
issue of this JOURNAL by Mr. J. W. Turner. It is not proposed, 
therefore, to enter into any details in that connection. In view of 
future developments, however, it may prove interesting to chronicle 
some of the principal features of the lines along which the arrange- 
ments for the transfer were made. 

At the outset all the circuits had to be tested so as to leave 
no doubt as regards their ability to provide an efficient service under 
the rigid conditions which would exist when а до" battery was 
constantly applied to them. 

This, in itself, was a work of considerable magnitude and was 
much complicated by the presence of the call wires, which gave 
subscribers access to the operators during the period their exchange 
lines were under test, and also by the manner in which the testing 
duties had to be spread out on the call-wire exchange test-frame. 

The tests revealed a somewhat serious state of affairs, especially 
in the wiring of the large buildings, of which there are 200; and it 
was found necessary to provide for extensive re-wiring throughout 
the area. In many cases the drop in insulation was located to the 
telephones themselves, and this is not surprising, in view of the 
damp conditions which prevail in this quarter of the globe. 

WIRING OF BUILDINGS.—Generally speaking, the internal wiring 
system provides for 7-pair cables being run from a distribution 
case situated in the basement to each landing, where they are 
terminated in a pothead which is accommodated in a small box. 

From that point the circuits are led to the subscribers' instruments 
by means of lead-covered cables of the twin type. 

CaBLING.—The cabling scheme was necessarily of an extensive 
and somewhat complicated character, the outstanding feature being 
the means adopted for dealing with those circuits which passed the 
new exchange on their way to the old one. At the transfer these 
pairs were to be employed for terminating particular circuits in the 
new exchange, whilst in the section between the two exchanges they 
were to be utilised for extending other circuits from the old to the 
new exchange. 

This involved dividing these circuits at a point where they 
passed the new exchange and looping them into the new main frame. 

T wo conditions had here to be met: each circuit had to remain 
intact to the old exchange until the transfer, whilst at the transfer 
each side of the loops thus formed had to carry different circuits to 
the frame. 

Temporary “ сһапре-оуег” frames. were employed at each 
exchange to make this condition possible. 


255 


TELEPHONES TELEPHONE SYSTEM IN GLASGOW. 


The cables forming each side of the loop from the street cables 
were taken to their ultimate position on the main distributing frame; 
thence by means of temporary cables they were connected to break- 
jacks on the temporary change-over frames on the lines indicated 
in I. 

It will be seen that the springs on the temporary frame are 
normally in contact at the new exchange, thus providing for the con- 
tinuity of the circuit to the old exchange. At the latter point the 
springs are normally open so that the temporary cables are not 
in circuit. The subscribers’ lines are terminated on the switchboard 
of the old exchange in the usual way. 

The diagram shows subscriber No. 20 working through the 
temporary frame to his usual position on the old switchhoard. Also 
subscriber No. 400 working to his normal position with the tem- 
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І, — ARRANGEMENTS FOR INSTANTANEOUS TRANSFER FROM OLD то New EXCHANGE. 


porary cable teed on at the frame, but kept out of circuit by means 
of insulating strips inserted in the break-jacks. If, now, the insulating 
strips be removed from the break-jacks at the old exchange and 
others simultaneously inserted at the new exchange, subscriber No. 
400 will be extended to the new exchange on a pair which formerly 
carried subscriber No. 20, and the latter circuit. will be terminated 
on the main frame at the new exchange. This was the method 
adopted, and it proved a very satisfactory arrangement. Great care 
is essential in testing out the cabling under such conditions, so as to 
ensure that the proper subscribers are on each side of the loops, and 
much valuable time is lost if the cabling records are not thoroughly 
up to date. 

The insulating strips supplied with the change-over frames 
provide for insulating twenty circuits each, but as the testing out of 
each pair involved the production at the temporary frames of the 
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conditions which would exist after the transfer, and the testing 
under such conditions is necessarily slow, it was not practicable to 
deal with twenty circuits at a time. Special wooden pegs were 
made locally, which permitted of each circuit being treated inde- 
pendently. As each batch of circuits was dealt with the 20- 
circuit insulating strips were withdrawn at the old exchange and 
single pegs were inserted into each break-jack. In order to effect 
the test of a pair two of these pegs were withdrawn at the old 
exchange and two inserted at the new exchange. 

The 20-circuit insulating strips are each provided with a 
small ring, thus making it possible to withdraw a number of strips 
at one operation. As a result of experiments it was decided to 
obtain iron rods of sufficient length to thread through the rings of 
five strips horizontally. This number of strips covers 100 circuits, 
and no difficulty was experienced in their withdrawal by one man. 

At the new exchange similar strips were provided, but these were 
altered locally so as to permit of them being mounted perpendicularly 
on a wooden backboard in batches of five. This provided for 
insulating 100 circuits practically simultaneously. Just before the 
transfer these perpendicular strips were tied in position opposite the 
springs they were to insulate, so that all that was involved at the 
transfer, so far as this particular phase of the work was concerned, 
was five sharp blows with the hand for each mounted strip, i.e. опе 
blow for each 20-circuit strip. There is a decided advantage in 
mounting the strips in this fashion: they can be readily tied in 
position beforehand and are more easily manipulated than when 
dealt with singly. 

MECHANICAL OPERATION OF CUT-OFF RELAys.—The construc- 
tion of the relays supplied for this installation permitted of a very 
simple and at the same time a most efficient arrangement being 
adopted for cutting off the new switchboard during the period which 
elapsed between the insertion of the heat coils on the main frame 
and the actual transfer. 

The armature is semi-circular in shape, and when the relay is 
operated it fits over the round core of the electro-magnet. It is 
thus a very simple matter to actuate the relay mechanically, and at 
the same time provide a means for restoring it to the normal when 
the transfer is being affected. 

Small brass clips, shaped and dimensioned so as to exactly fit 
over the core and armature when the latter is on the core, were 
employed for this purpose. These clips are provided with small 
projecting loops, and by means of these all the clips on a complete 
bay of relays can be threaded together and so permit of their with- 
drawal at one operation. 

The threading together of the clips was accomplished by con- 
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structing a template, composed of a piece of pine with circular holes 
cut in it, and spaced at centres corresponding with those of the relay 
cores in perpendicular runs. The clips were inserted into these 
holes with the loops projecting upwards, and lacing twine was 
threaded through the group, the clips being tied in so as to prevent 
them falling to the floor on being withdrawn. 

Each perpendicular group of clips was terminated, at top and 
bottom, on a wooden rod, the length of which was equal to the 
width of the relay mountings being dealt with. The strings were 
secured in notches on these rods, so that by pulling forward the top 
and bottom rods all the clips were released, and the cut-off relays 
restored to normal. Two men, one at top and one at bottom, dealt 
with 300 relays in this manner, only a very gentle pull being necessary. 
There is no doubt this method of dealing with the relavs has 
advantages which are not obtainable by the use of glass separators 
or pegs, such as are used when dealing with other types of common 
battery relays, the principal one being that the contact springs of 
the relay are not interfered with, and consequently the risk of 
throwing them out of adjustment is practically absent. Аза matter 
of fact not a single fault was traceable to the operation of cutting in 
the relays at Glasgow. 

The arrangements for the actual transfer were in the main drawn 
up on the usual lines laid down by the Engineer-in-Chief. Some 
slight modifications were made with the object of confining adjust- 
ment of relays to a particular group of men who had been specially 
instructed in that work beforehand, and also with a view to reducing 
the traffic on the floors of the switch-room and test-room to a 
minimum. A certain proportion of the men who were engaged in 
withdrawing the clips from the relays remained in their position to 
take up any adjustments which might be found necessary on the 
particular relays allotted to them. It may be stated in passing that 
the number of such faults was extraordinarily small, and this was no 
doubt due to the fact that the relays were tested repeatedly after 
they had been taken over from the contractors. 

It was deemed advisable to use fuse-wire instead of the ordinary 
alarm fuses until after the transfer had been effected. One man who 
was familar with the distribution cabinet stood by and did all 
examinations and replacements. 

There were seventy men engaged on the work of cutting in and 
cutting out at the two exchanges. Each of these men was supplied 
with a duty sheet, stating in detail the work he was to perform, 
and where such a course was thought necessary, instructions as to 
the manner in which the work was to be carried out were embodied 


in the duty sheets. 
I refrain from entering into details as regards ''no glows," 
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* permanent glows,” etc. Suffice it to say that so far as the 
exchange plant was concerned they were remarkably few in number. 
This is the more pleasing when it is remembered that all the 
apparatus has been manufactured in England at the works of the 
Peel-Conner Company, Manchester. 

This firm, I understand, is the only one in England which makes 
meters for telephone purposes. 

Several novel features in design have been introduced in the 
installation. For instance, all the racks and frames are constructed 
so that they can be extended either by one upright or one bay as 
circumstances demand; the designation strips are designed to 
permit of the number plates being fitted or removed without inter- 
fering with the stile casings; the local lamp-jacks are constructed 
on fireproof principles, thus obviating the risk of fire due to over- 
heating; the relays are of the spring type, the claim made for these 
being that there is less difficulty in maintaining the adjustment than 
is the case with those of the gravity pattern (vide January issue of 
the JOURNAL). 

A pleasant feature of the transfer was the keen interest dis- 
played in the actual operations by the chiefs on both sides of the 
house, and the relieved expression on the faces of those gentlemen 
after the new exchange had been safely cut in was very gratifying to 
those who had the responsibility of bringing those operations to a 
successful issue. 

Mr. Webber, the popular postmaster-surveyor, and Mr. Macfee, 
the general manager, were present, whilst the engineering depart- 
ment was represented by Mr. Woods, the assistant engineer-in- 
chief, Mr. D. Stewart, superintending engineer, Messrs. W. Brown 
and J. Hedley, of the engineer-in-chief’s office, and Mr. Fossett, 
assistant superintending engineer. Mr. Webber lent a helping 
hand. He participated in the cutting in of the first 300 relays in the 
new exchange—a happy little incident which was generally appre- 
ciated. 
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THE EARLY HISTORY OF WIRELESS 
TELEGRAPHY. 


By J. E. TAYLOR, A.M.I.E.E. 
(Continued from p. 127.) 


HOLYHEAD-HOWTH EXPERIMENTS, 1901-2.--Тһе sites of the 
stations for these tests were at South Stack, near Holyhead, and 
at the telegraph cable landing-place at Howth, near Dublin, respec- 
tively. Masts of 165 ft. and 170 ft. were erected. These were put up 
by the Post Office Engineering Staff. In the case of the South Stack* 
mast the details were arranged by Mr. Ashton, then Superintendent 
Engineer of the North Wales District, the actual erection being 
carried out under Mr. T. Lewis, Sectional Engineer. At Howth 
the Superintending Engineer, Mr. Burge, gave the matter close 
personal attention. 

For the experiments the power used to operate the transmitters 
was obtained from large dry cells and small accumulators charged 
from the cells. The distance separating the two stations was fifty- 
eight miles. Communication was at once established with plain 
aérial transmission and Post Office carbon-detector receivers, but 
the power available was not sufficient to operate the coherer receiver 
in a reliable manner when the transmitting and receiving apparatus 
were arranged on any plan which had been published or described 
up to that time. This was felt to be due in part to the location of 
the stations, that at Holyhead being situated on the side of Holyhead 
mountain at a height of 450 ft. above sea-level and on very rocky and 
uneven ground. At Howth the height above sea-level was about 
roo ft., and the station was оп dry, sandy soil. 

On close investigation, however, means were found whereby the 
communication could be very greatly improved and the coherer 
receiver reliably operated, either by the direct charging of the aérial 
(plain aérial transmission) or by coupled methods of transmission. 


* A view of this mast is given as our Frontispiece in Part 5, Vol. 2.—Ер. 
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This result was partly due to the adoption of all possible precautions 
to ensure the conservation of the available power in the aérial system 
by elimination of all sources of loss due to glow and brush discharges 
from various parts of the system, more especially at the point where 
the aérial wire was led into the building, and was also contributed to 
in no small measure by the adoption of suitably wound oscillation 
transformers for receiving, in which the conductor resistance was 
made much lower than in those described or made up on methods 
published at that time. 

The prevalent and commonly accepted idea regarding the effi- 
ciency of spark discharges in producing good radiation effects at that 
time was that a certain definite length of spark-gap gave maximum 
strength of oscillations and radiation. This has been found to be 
the case with the original experiments of Hertz, and the Depart- 
ment’s early tests had appeared to verify it for wireless telegraph 
transmission, the assumption being that the spark resistance became 
excessive when the discharge was made to much exceed about half 
an inch. 

QUALITIES OF EFFECTIVE SPARK DISCHARGES.—In making 
trials of direct and inductively coupled methods of exciting the 
aérial conductor, Mr. Pollock, who was engaged in the experiments 
at the Holyhead side, noticed that it was possible to produce a very 
characteristic “ overflow" spark of an extremely snappy and full- 
bodied nature at a spark-gap introduced between the aérial and 
earth when the aérial was excited through the medium of a direct 
coupled inductance spiral on the Oudin resonator plan. By a proper 
adjustment of the spark-gap and with the aid of айу form of primary 
interrupter which gave sufficient regularity of operation, it was 
found possible to produce this characteristic overflow spark even 
with a spark-gap of 2 in. or more, the amount of power applied 
being adjusted to suit the gap. By maintaining a discharge of this 
character it was found that even with quite small spark-gaps it was 
possible to produce strong effects on the distant tuned receiver. It 
was next determined that, provided the greatest care was taken to 
insulate the aérial conductor as perfectly as possible and minimise 
all sources of high-tension losses from it, a similar characteristic 
straight and snappy spark discharge over a considerable length of 
spark gap could be obtained with the ordinary plain aérial connec- 
tions. The degree of insulation required with the latter method is, 
however, very high and difficult to maintain for spark-gaps much over 
an inch. With the knowledge that the resistance of the spark discharge 
is not necessarily a function of its length, and that even long sparks 
can be made to have quite a small damping resistance, the means of 
adapting the transmitter to effect communication over considerable 
distances and to make effective use of large electric power was 
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rendered evident. No further difficulty was experienced in main- 
taining reliable communication between the two stations, even with 
the comparatively crude forms of coherer receiver then in_ use. 
Following on the improvements in transmission, advance was 
quickly made in the direction of winding oscillation-transformers 
for receiving the heavier gauges of wire, thereby diminishing the 
damping, improving the sensibility, and sharpening up the tuning of 
the coherer receiver. The form of oscillation-transformer ultimately 
arrived at and found to be most effective for the waves used, viz. 
about 800 to 1000 feet, embodied a single layer secondary winding 
of three-strand, separately insulated, silk-covered wire on an insu- 
lating cylinder of three to four inches diameter. This winding was 
in two equal parts (split secondary), and the outer extremities were 
connected to an adjustable glass tube condenser having a capacity 
of the order of twenty or thirty centimetres. The coherer was 
connected as an “ overflow ” to this small condenser. Made up and 
used in this way a coherer receiver proves itself to be very amenable 
to tuning, and it was found possible, when using differently tuned 
transmitters operating simultaneously at Holyhead, to pick up the 
signals at Howth from either one or the other at will by merely 
adjusting the value of the coherer shunting condenser to suit the 
one or the other. 

Contrary to what might be expected at first sight, a suitably 
adjusted condenser shunting the coherer will always enhance the 
sensibility. That is to say, a certain definite capacity between the 
‘terminals of the secondary winding will ensure a higher maximum 
potential difference being generated than with a simple oscillation- 
transformer not fitted with such a condenser, doubtless on account 
of the increased sharpness of tuning obtained thereby and the 
swamping of the distributed capacity of the coil windings by the 
definitely located capacity of the condenser. 

Further, it was abundantly demonstrated that the plain aérial 
transmission, in which the proper characteristics of the spark 
discharge are maintained, produces oscillations which are far from 
resembling a ‘‘whip-crack” type, as it possessed possibilities of 
tuning not far removed from the coupled forms of transmitter. 
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THE “Н” POLE AND THE STORM. 
By G. SUTTON. 


THE record breakdown of January last, described in the April 
number of the JoURNAL, has perhaps had its most noteworthy corol- 
lary in the shaking it gave to the almost impregnable position 
occupied by the “Н” pole in the minds of post office engineers. 
This structure, the outcome of so much calculation and thought, 
of such an accumulation of ideas gained by methods of trial and 
error, was found in certain instances to be inadequate to the 
demands made upon it. 

It is generally considered that an “ Н” pole inserted at intervals 
in a single pole line will act as a stiffening agent, and when a certain 
point is reached in the number of wires to be provided, the engineer 
responsible for the erection of a new line or the strengthening of an 
existing one frames his estimate for the provision of “ Н” poles 
throughout. 

It is often contended that “ Н” pole construction is resorted to 
for enlarging the capacity of the line. For example, it is not a 
difficult matter for a lineman working on an “Н " pole to reach 
the outside insulator on a 96-in. arm, but with 9-in. centres à 78-in. 
arm on a single pole will also accommodate eight wires per arm. 
Nine-inch centres have been proved to be workable; and the line- 
man will be able to reach the outside insulator from the side of the 
pole. 

Another economic principle calls for attention at this point. 
Suppose it were proved that “H” pole construction enabled 
more wires to be crowded on to a line, it is questionable whether it 
would not be better to keep the number of wires per line below 
a certain figure, and rather than substitute single poles by “Н” 
poles, to obtain an alternative route for the purpose of growth. It 
sometimes happens that miles of wire are loaded on to a new 
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circuit so as to avoid the necessity for new poling when the latter 
method would perhaps be the better, and provide economically for 
future developments. 

It would be difficult to devise a stiffer construction, weight for 
weight of material used, than the beautiful “ Н " pole which it is my 
regret to have to disparage, but its stiffness is its undoing as І hope 
to be able to show. 

That great engineer, Smeaton, when he desired to build a light- 
house that should defy the elements and endure, went direct to 
Nature for inspiration, and the result was the graceful structure of 


I.—WIND FORCES ACTING ON “Н” Роге. 


Eddystone. If we seek instruction from the same teacher we shall 
find that the storm-uprooted tree bears with its stiff, short, broken 
roots a certain likeness at its base to an overturned “Н” pole with 
pole braces and kicking blocks sticking up in the air, the while we 
know that the trees remaining standing have their braces that taper 
off flexibly into underground stays with wide anchorage. 

In regard to the Department's calculations of stresses, it appears to 
me that the assumption is that the end of the pole fixed in the ground 
is rigidly embedded up to the surface line, and if this is the case it is 
feared that we have all gone astray at the same spot, for if it is not a 
rigid, solid fixture, the advantage of the above-ground “ Н ” pole con- 
struction is thrown away. Іп fact its rigidity becomes a positive dis- 
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advantage, for, despite kicking blocks, the “Н” poles tend, with 
stresses upon alternate sides, to walk out of the ground, unless stayed, 
and to stay an “ Н” pole is theoretically unnecessary, although in 
practice it is very often found essential. 

I is sketched to indicate the direction of the forces that will 
operate with an * H" pole built up with a pair of 12-in. dia- 
meter poles, a spacing of 24 in. at the base, and an 8 ft. brace. 
The lift on the side member towards the direction from whence 
the wind is coming is a tangent to the arc F G, and at the 
foot of the pole ] Е approaches an angle of 45° from the hori- 
zontal, while at the end of the pole brace, represented by н 1, it is 
much more nearly vertical. This is when the resultant fulcrum of 
the lever is at the point c—a favourable assumption. I cannot 
imagine the fulcrum being between the poles, as this would necessi- 
tate the point B digging deeply into the solid ground, which has not 
been disturbed in setting the pole. In fact I consider the resultant 
fulcrum may be anywhere upon the line A B, and the nearer it 
approaches B the greater will be the vertical lift at н. 

Now, in contra-distinction, consider the lift at the foot ofthe pole 
A D, which for purposes of illustration may be considered as a single 
pole. In such a case the resultant fulcrum will have its locus on the 
line A D, and the tendency for the pole to lift will be so small that 
the weight of the pole itself will be sufficient to overcome it. More- 
over, it would be so much cheaper to take a single stout pole and 
increase its depth in the ground rather than accept the problematical 
advantages of '* H ” pole construction. 

Section O, p. 78, T. I, XIII, first and second paragraphs, show that 
the Department is satisfied that single timber may be relied upon 
to provide sufficient support for any stresses that may reasonably 
be expected to come upon it, and although cases of “H” pole 
construction on terminal poles exist, their use is restricted to places 
where special circumstances necessitate their employment. 

A great deal of study is not necessary in order to show that the 
strength of a pole increases approximately with the square of the 
diameter, and that the stresses due to the number of wires can only 
increase in direct proportion to their number. Again, if a single 
pole construction can be made to carry one wire with safety and 
provide a reasonable margin of precaution against any stresses, it 
ought to be possible to trust it to take any reasonable number of 
wires that can be attached to it, and the diameter of the timber 
necessary will not increase with the number of wires to be erected, 
but as some root function of that number. Assuming, for the sake 
of a definite example, a temperature of 30? F., two 70 yd. spans 
of 150 lb. copper, the pole under consideration displaced ro ft. 
out of the line of its adjacent poles, and a 70 mile per hour wind 
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blowing in a direction that will add to the static stress. Then, by 
Section B, p. 112, the static stress is 8°6 lb. per wire. This, added 
to the factor from Table XXII (19:24 lb.), gives 2770 lb. per wire. 
This, again, with the 20 ft. resultant and a factor of safety of 8 
gives a stress at the ground line of 40 ft. cwt. 

Now it is only necessary to apply this figure to the Table XX and 
we find that a 6-in. diameter pole will carry three wires, a 12-in. pole 24 
wires, а I5-in. pole 48 wires, and а 20-in. pole over 100 wires under the 
above conditions, and retain the factor of safety of 8. We have thus 
saved the necessity for the compound construction of the “ Н ” pole, 
and if we have to increase the normal depth of the pole hole for the 


2.—SUGGESTED FoRM OF ARM TRUSS. 


single pole it will still be considerably cheaper than digging a big 
pit for the “Н” pole and its subterranean fittings, and the staying 
of a single pole at an angle of the line will not be such a work of 
apparent supererogation as would be a similar stay affixed to an 
“Н” pole. 

It will be seen, then, that the principal difficulty exists, not in 
the poles, but in the arms and wire attachments, and the writer 
diffidently suggests that the Department might with profit take the 
matter up with a view to determining experimentally the best form 
of attachment, arm combiners, etc., although in this connection he 
is of opinion that a simple form of arm truss (2) will be an improve- 
ment on the old arm combiners, and if the arms are made a rigid 
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structure by this means the necessity for pole notching or a sub- 
stitute therefor will be obviated, provided the arm bolt is made 
stouter, so as to accommodate the shearing and twisting stresses 
that come upon it. If this particular form is objected to on the 
score of difficulty in running new wires, the straps could be made to 
run horizontally instead of vertically, and held together by a bolt 
instead of a rivet at the centre. The upper strap could then be 
easily removed and replaced. This idea of rigidly connecting the 
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arms may be considered to be opposed to the previous simile of the 
tree with flexible terminations, but the wire supports, for obvious 
reasons, cannot be allowed any play. With the other end of the 
pole buried in the ground, absence of rigidity may be somewhat of 
an advantage if applied in the following manner, provided that it is 
necessary to increase the bearing of the foot of the pole (3). We 
have seen how the kicking blocks tend to lift almost vertically on 
the “Н” pole. Now if the same principle is applied to a single 
pole as is laid down Юг an “ Н” pole, only, instead of bolting rigidly, 
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putting a single stout bolt through the foot of the pole and pole 
brace, at N, when a kinetic lateral stress comes upon the pole it will 
tend to thrust the brace back and forth in a horizontal direction 
(N о) parallel to the surface, and in a manner that the consolidated 
ground is best able to resist. The lift will have disappeared and the 
absence of designed rigidity will result in a greater effective stiffness. 
Single poles at angles often bend over and take an unsightly “ set ” 
that is impossible with the “Н” pole, and some poles “whip” a 
great deal more than others under similar conditions, but stouter 
timber should be able to take care of this tendency and be cheaper 
to erect and maintain, as well as being more secure in the ground if 
sufficiently deeply set, whilst we still have stay-trussing to resort to. 

Some engineers with whom I have discussed this aspect of the 
pole question are of the opinion that a ferro-concrete* pole will solve 
all the difficulties now experienced. These opinions are well worth 
considering. We know, however, how timber will behave in certain 
circumstances, but for telegraph construction ferro-concrete is literally 
a "terra nova." То fill up a pole-hole with concrete would make 
an ideal butt, and one that would take enormous stresses to move. 
Ferro-concrete poles might be tried experimentally at angles and 
carefully watched, but I am of opinion that very little would be 
saved in first cost of erection, and for years they would be a source 
of anxiety to the maintenance engineer. 


* See page 270 ef seg. —ED. 


268 


THE MANUFACTURE OF PORTLAND CEMENT. CEMENT 


THE MANUFACTURE OF PORTLAND CEMENT. 
By F. O. BARRALET. 


(Continued from p. 148.) 


AFTER the inspection of the various processes and departments, 
described in the foregoing account, a demonstration of the tests 
applied to cement was given by experts. These tests differed in but 
few respects from those in use in the Post Office for the same 
purpose, and are probably familiar to most engineers. They consist 
of the determination of the tensile strength, setting time, specific 
gravity, percentage of grit, and the Le Chatelier expansion test for 
soundness. The latter test is now recognised as a very valuable one, 
and is, of course, included in the British standard specification. It 
is made with an apparatus known as the Chatelier expansion gauge, 
which is simply a split brass tube with two long pointers attached to 
either side. The cement is gauged with a suitable quantity of water 
and inserted in the tube, which is placed under water for twenty- 
four hours. It is then taken out and the distance between the tips 
cf the pointers noted. The apparatus is then placed in water again 
and boiled for six hours, and on removal from the water the distance 
between the pointers re-measured. To comply with the British 
standard specification a fresh cement should not expand more than 
10 millimetres, or more than 5 millimetres after it has been aérated 
for seven days.* | 

In these testing operations the importance of employing ехре- 
rienced men was pointed out, illustrations of the effect of clumsy 
gauging and slow operating in making the test briquettes being 
given, which clearly showed how, by the use of too much or too 
little water, gauging beyond the initial setting point of the cement, 
etc., may lead to unreliable results. А machine as designed by the 
Associated Portland Cement Co. for determining the compression 
strength of 2} inch cubes of cement or cement and sand mixtures 
was exhibited, and appeared to be admirably adapted for the purpose, 
the compression being applied by hydraulic means, and the crushing 
stress on the block being read on a dial on the front of the machine. 

* This test was the subject of an interesting discussion following an | important paper 
read before the Concrete Institute on March 27th. The reader of the paper criticised the 
Le Chatelier test and advocated the older test for sounders, in which one day's drying in 
air is followed by twenty-seven days' immersion in water. The general trend of opinions 
expressed by the prominent authorities taking part in the discussion was that the Le 
Chatelier test is one of the most reliable tests ever devised for Portland cement, and has 
done more than any other test to raise the quality of the material. Its results, however 


must not be too rigidly interpreted in all cases, but taken in conjuction with other tests 
of cement it leaves little to be desired as a reliable test for sounders. 
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Some of the samples broken exhibited the theoretical pyramidal 
fracture for a cube in a very striking manner. 

The general impression made on most of the visitors to these 
works was one of admiration for the splendid enterprise shown in 
the endeavours to produce a thoroughly satisfactory article in accor- 
dance with modern requirements ; indeed, the endeavour has been 
more to keep in advance of requirements, and anyone who has had 
the opportunity of observing the improvement in the quality of 
cement even within the last five years can have no doubt that the 
cement turned out by such works as have been described is consider- 
ably better than that actually demanded by the British standard 
specification. 

Before leaving the subject it may be of interest to indicate the 
important progress that has been madein the applications of concrete, 
reinforced or otherwise (which of course involves Portland cement) 
in directions bearing directly on the work of telegraph and tele- 
phone engineers. I refer more especially to reinforced concrete 
poles, which have come to the fore in the last few months. These 
poles have been used abroad for some time with much success, and 
even in this country there are some examples. The Associated Port- 
land Cement Manufacturers have used them for carrying power 
and lighting circuits round their Swanscombe works, and by their 
courtesy I am able to show an illustration (8) of these poles as they 
stand, and give particulars as to their dimensions and cost. They 
are square in section and are 36 ft. long, tapering from 4 in. square 
at the top to 9 in. square at the bottom. They are reinforced with 
steel rods. 

I am informed that the cost of these poles was under {2 each, 
including moulds, but this price cannot be regarded as a fair criterion 
owing to the small number made. 

The Siegwart Company has lately started manufacturing rein- 
forced concrete poles of special construction, at Grays, and supplies 
them in various weights suitable for power transmission or telegraph 
purposes. These poles are hollow and reinforced with steel rods, 
the concrete being moulded round the reinforcement under pressure 
in a very uniform manner, and samples have already been submitted 
to the Department for trial. 

Another firm manufacturing reinforced concrete poles is the 
Dansk Beton Bjaelke Company of Copenhagen, where large numbers 
of the poles are in use, which is the more remarkable since Denmark 
is in the heart of the great Scandinavian timber region, where one 
would imagine that the cost of timber poles would put reinforced 
concrete quite out of the field. The fact that it has not done so is 
a sure indication that the concrete pole has come to stay, and with 
its freedom from decay and the adaptability of the material to 
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decorative designs, may eventually displace the wood and iron poles 
of present practice altogether. 


The published accounts of practical trials and tests of reinforced 
concrete poles are somewhat meagre at present, but the following 
figures relating to a reinforced concrete pole built under ordinary 
telegraph construction conditions, taken from a paper read by Mr. 
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W. M. Bailey before the International Independent Telephone 
Association of America, are interesting. 

The pole, 30 ft. long, 7 in. square at the top, and 12 in. square at 
the bottom, was built up from concrete reinforced with four $ in. 
twisted steel rods, having an elastic limit of 50,000 to 80,000 lb. per 
square inch, thoroughly. bound together with No. 9 binding wire, 
and arranged near the surface at the corners of the square. 

The pole was embedded five feet in the ground, thoroughly 
braced to make it rigid, and subjected to various horizontal pulls 
applied at the top. 

At 840 1. the deflection was 6 in., with 1780 lb. 17 in., and at 
2800 lb. 30 in. deflection, with slight cracking. The pole deflected 
6 ft. before falling, and the rods did not break, but bent over, the 
concrete crumbling away from them. 

A cedar pole of the same size and similarly tested deflected 11 in. 
with a pull of 840 1b., 33 in. with 1780 1b., and broke 3} ft. from the 
ground-line with a pull of 2200 lb. 

The engineer who carried out the experiments states that for 
poles of less than 35 ft. in length it is cheapest to mould them on the 
site, and after hardening, set them with a derrick in the usual way. 

These concrete poles were built under the conditions described 
in the paper for nearly the same price as a first-class cedar pole, the 
cost per pole, set and ready for use, being given as 25 dollars for the 
concrete pole against 22:5 dollars for the cedar. 

Tests of the specially designed hollow poles, manufactured by 
the Lugwart Company mentioned above, have also been taken, and 
the figures relating to a pole 26 ft. 6 in. long, designed as equivalent 
to a G.P.O. “ light" pole, give some idea of their capabilities. 

A horizontal pull was applied at 22 ft. above ground-line. 

With 280 lb. wire pull, deflection = 275 in. 


„ 560 lb. m T 4'37 1n. 
‚ 896 lb. ы 5 : 725 in. 
‚ 1120 lb. 5 А 8°87 In. 
» 1344 |b. у E II'06 in. 
» 1568 lb. - 3 14°37 In. 

1624 lb. js pole gave way at base. 


The puis Ww which was designed for a maximum working wire pull 
of 250 lb., thus gave a factor of safety of 6°5. 

The use of concrete, reinforced or otherwise, for the construction 
of manholes has not been practised much in this country, and as 
far as the Post Office is concerned its use is confined to the floors of 
manholes only. In America, however, the moulded concrete man- 
hole is much used, and appears to be increasing in favour. The 
opinion seems to exist that there is very little to choose in the matter 
of cost between concrete and brickwork construction, but in an inter- 
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esting article on the subject which appeared in ‘Telephony,’ Sept- 
ember, 1908, the following figures were given as the costs of 
constructing a number of brick and concrete manholes of similar 
size and under the same conditions : 


Brickwork. Concrete. 
Material per manhole . . 2816 dollars 21°21 dollars 
Total labour cost per manhole 25°29 ,, 78 p 
Total cost per manhole . . 5409 ,, 3659  , 


This shows that there is a considerable advantage in favour of 
concrete on cost considerations alone (the saving in labour being 
especially marked), whilst the superior durability and waterproof 
properties of the material, and the facilities this method of construc- 
tion offers for the intersection of manholes, are other points in its 
favour. 

Manholes built up of concrete blocks are also frequently employed 
in America, and are said to be even cheaper to construct than the 
moulded form. I have, however, seen no figures as to the compara- 
tive cost of this method of construction. 

Still another application of Portland cement to work directly 
connected with telephone engineers is in the manufacture of cement 
conduits, and though for individual ducts it does not seem likely to 
replace glazed earthenware, for multiple ducts it has certain advan- 
tages, and has been much used by the National Telephone Company. 
An interesting method of concrete duct construction has recently 
been tried in St. Louis, U.S.A., of which a full description occurs in 
‘Telephony,’ June, 1000. In this particular case, owing to the 
high prices ruling in the conduit market, and difficulties in the way 
of prompt delivery, it was decided to make the conduits їл situ from 
concrete. The trenches were dug out, and in these, duct-form 
supports made of wood were set to grade and perfect alignment. 
The duct-forms consisted of 16-ft. lengths of clear, straight-grained 
timber dressed to a U shape, and held down at their ends on the 
duct-form supports by weights. А suitable concrete mixture was 
then dumped into the trench, properly rammed and puddled round, 
and struck off level with the tops of the forms. The forms were left 
in for three hours, when the concrete had taken its initial set, and on 
removing them smooth, straight, and continuous U-shaped grooves 
were left in the bed of concrete, which, when covered, constituted 
the duct-openings. The open-topped ducts were closed in by laying 
across the top of the structure smooth, thin slabs of concrete, 
moulded on the spot, allowing a slight overlap, and sealing the joint 
with mortar. Any number of tiers may be built up on this system, 
the flat top of the first layer forming the foundation for the second, 
and so on. This method also possesses the additional advantage 
that joint boxes and distribution boxes are easily constructed by the 


VOL. Ш. T 273 


CEMENT THE MANUFACTURE OF PORTLAND CEMENT. 


insertion of suitable forms at the proper intervals. The method was 
found to be economical and highly satisfactory, and although 
difficulties in drawing in cable might have been anticipated, I 
believe none occurred in practice. 

In actual building operations the Post Office may be regarded 
as pioneers of the use of reinforced concrete construction in this 
country. The new buildings in Londonand Birmingham have been 
constructed on this system, and are amongst the largest of their 
kind in the world. Their progress has been watched with great 
interest by all engineers interested in the subject, and no doubt the 
example will be largely followed. 

The use of reinforced concrete for all kinds of purposes is rapidly 
extending, and such things as reinforced concrete fence-posts, piles, 
railway sleepers, etc., are becoming quite familiar. Its importance 
may be judged from the fact that there is now a Concrete Institution 
and a journal devoted entirely to the subject, which publishes 
accounts of all engineering undertakings involving concrete and 
researches relating to the strength and design of structures. This 
development has had a corresponding influence on the Portland 
cement industry, and this substance being the essential constituent 
of concrete, the study of its properties has come in for a great deal 
of attention. From the topical interest attaching to the substance, 
therefore, I hope that the preceding short account of its manufacture 
and some of its later uses may be of use to readers who have not had 
the opportunity of seeing over a modern cement works. In con- 
clusion, I wish to acknowledge my indebtedness to the Associated 
Portland Cement Manufacturers for the blocks illustrating this 
article, which they kindly placed at my disposal, and for various 
particulars of their plant which they willingly supplied. 
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А ‘*SPANISH WINDLASS.'' 


By СЕОВСЕ H. М’Ехиве. 


HEREWITH is a sketch of what is known among cowboys as a “Spanish 
windlass." 
One end of the rope is made fast to the load, the other to a “ dead man” 


tree or fence-post. The vertical post or timber which is used as a drum is 


rotated by means of a bar placed in a nearly horizontal position against the 
vertical post, but not fastened to it. 


this horizontal bar. 
One man holds the post against the ground and vertical, and a second 
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man walks around with the bar passing it above the rope, and thus winding 


the rope on the vertical post. 
The whole windlass moves toward the “ dead man” as the горе is wound 


on, so no permanent hole can be made in the ground for the vertical post to 


turn in. 
This windlass is very useful for pulling wagons and autos out of the mud. 


All one needs is а rope and two posts or итЪег$. —5лмелийс American. 
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SECOND INTERNATIONAL CONFERENCE OF EUROPEAN TELEGRAPH 
AND TELEPHONE ENGINEERS. 


THE second of the International Conferences, which were in- 
augurated at Buda-Pesth in 1908, was held at Paris during September, 
1010. 
Мг. А. J. Stubbs was the principal representative delegate of the 
Engineering Department of the British Post Office, and was accom- 
panied by Messrs. J. E. Taylor, F. L. Henley, H. Brown, F. Addey, 
J. а. Lucas, and H.R. Rivers-Moore. Major O'Meara attended the 
Conference, but not in an official capacity. Mr. Gill attended on 
behalf of the National Telephone Company. Delegates were also 
present from the following countries: Austria, Bavaria, Belgium, 
Bosnia-Herzegovina, Bulgaria, Denmark, France, Germany, Great 
Britain, Greece, Holland, Hungary, Italy, Norway, Roumania, 
Russia, Servia, Sweden, Turkey, United States, Wurtemberg, and 
the International Bureau of the Telegraph Union at Berne. 

The work dealt with by the Conference was divided into six 
sections : 

Manual versus Automatic Telephone Systems. 

Standardisation of Telephone Circuits. 

Co-existence of Power Circuits and Telegraph and Telephone 
Circuits. 

.Long-distance Telephony. 

New Processes for the Preservation of Wooden Poles. 

Telegraph Systems of Large Output. 

Thirty-nine papers in all were submitted, and as it would have 
been impossible for all these papers to be dealt with 2» extenso during 
the time available, one or two “‘ rapporteurs " were appointed to each 
section, whose duty was to study the papers submitted in their 
Section and to draw up a résumé giving the essential particulars. 

Arrangements have been made for complete sets of the papers 
submitted to be placed in the various official libraries, where they 
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will be available for the use of anyone desiring to consult them. 
In addition, avolume containing a very interesting account of the 
French post and telegraph service has been prepared by the French 
Administration, and is included among the books for the libraries. 

We give here a short sketch of the proceedings. The Conference 
opened on the afternoon of Sunday, September 4th, with a reception 
in the Conference Hall at the Sorbonne. At this reception the 
papers were distributed to the various delegates and arrangements 
made for the commencement of the actual work of the conference 
on the following day. In the evening a reception was held by M. 
Millerand, the Minister of Public Works, at his official residence. 

On Monday, the 5th, in the morning the Conference was opened 
by M. Millerand, and the officers were elected. 

M. Estaunié, Directeur de l'Exploitation Téléphonique at Paris, 
was elected President, and M. le Professeur Docteur Strecker, 
Conseiller intime Superieur des Postes at Berlin, was elected Vice- 
President. 

The résumé of the papers on “ Manual versus Automatic Tele- 
phone Systems" was then presented by M. Steidle, and the dis- 
cussion was commenced. 

During the afternoon a visit was paid to an Exhibition of 
Automatic Telephone Systems at the Grand Palais. In the evening 
the delegates attended a dinner given by the French Administration 
of Posts and Telegraphs at Bellevue Palace, a short distance from 
Paris. 

On the morning of the following day the discussion of the first 
question was completed. М. Estaunié then suggested that as the 
next question on the list—“ The Standardisation of Telephone 
Circuits "— was very intricate, and would no doubt give rise to a 
very long discussion, he thought it better that it be referred to a 
small committee, where it could be discussed before it was dealt 
with in the full Conference. This was agreed to, and the Com- 
mittee, consisting of the following delegates, was appointed: М. 
Devaux-Charbonnel, President; MM. Breisig, Carty, Di Pirro, 
Hollos, Pleijel, members; M. Addey, Secretary. 

In the afternoon three visits had been arranged—one to the 
Central Telegraph Office, one to the Telephone Exchange of Passy- 
Sablons, and the third to the Railway Station of Villeneuve-St. 
Georges, to examine the aérial construction at that place. The 
Standardisation Committee also sat during the afternoon. 

During the morning of Wednesday, September 7th, the resumé 
of the contributions on the question of the ** Co-existence of Power- 
circuits and Telegraph and Telephone-circuits" was presented by 
MM. Collette and Mirabelli, and discussed. During the afternoon 
three visits had been arranged—one to the Bourse Telegraph Office, 
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one to the Telephone Exchange at the Avenue de Saxe, and a 
second visit to Villeneuve-St. Georges, for the benefit of those 
delegates who were unable to accompany the party on the previous 
day. The Standardisation Committee also held its second meeting 
during the afternoon. In the evening the members of the Con- 
ference attended the performance of Saint-Saens’ masterpiece, 
“Samson and Dalilah," at the Opera, by invitation of the French 
Administration. 

On the morning of Thursday, September 8th, the résuzié of the 
papers on the preservation of wooden poles was presented by MM. 
Massin and Petritsch and discussed. In the afternoon a visit was 
paid to the works of La Société d'Electricitié de Paris. This 
company supplies the bulk of the electric power used in Paris. The 
installation is quite up to date, and the visitors were well repaid for 
the time spent in the inspection of the station. It is fitted with 
generating units consisting of Parsons steam turbines driving three- 
phase alternators, each unit developing 1000 kilowatts. Тһе arrange- 
ments for taking in fuel are very complete. The station is situated 
on the banks of the Seine, and the coal is unloaded from barges and 
carried up by lengthy conveyors, which traverse the roof and base- 
ment of the building, into the coal bunkers situated immediately 
above the automatic stokers over the boilers. These conveyors also 
serve for the removal of the ashes from the boilers. 

The station possesses many other features of great engineering 
interest. 

On the morning of Friday, September oth, the résumé of the papers 
on long distance telephony was submitted by MM. Lucas and 
Pleijel, and the discussion commenced. It was not found possible 
to finish the discussion during the morning séance, and as the time 
of the Conference was becoming short, it was decided to hold another 
séance during the afternoon, at which the discussion of this section 
was completed. In the afternoon a visit was paid to the extensive 
factory of the French Administration. 

On the morning of Saturday, September 10th, the results of the 
discussions of the Committee on the Standardisation of Telephone 
Circuits were presented by MM. Breisig апа Devaux-Charbonnel, 
and discussed. A permanent committee, including Major O'Meara 
among its members, was appointed to consider the question of 
standardisation. During the afternoon a second séance was held, at 
which the résumé of the papers on the last section, “ Telegraph 
Systems of Large Output," was presented by MM. Addey and 
Wittichen, and discussed. Afterwards the method of procedure to 
be followed in connection with the next Conference was arranged. 
The date of this Conference was fixed for 1913, but the country in 
which it should be held was not decided. Major O'Meara was 
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appointed a member of a committee of four to deal with the details 
of this conference. 

The proceedings terminated with the presentation of a hand- 
some silver dish to M. Estaunié in recognition of his services as 
President. 

In the evening the delegates were entertained at dinner by 
Monsieur and Madame Millerand at the official residence of the 
Minister of Public Works. 

On Monday, September 12th, an interesting demonstration of 
telephone transmission measurements by M. Devaux-Charbonnel 
was witnessed at the Telephone Exchange in the Avenue de Saxe. 

It is not possible at present to give the details of the discussions, 
as the full report of the proceedings has not yet been published and 
circulated. 

The selection of Mr. Addey to actasa secretary to the Conference 
in addition to his special secretarial duties on the Committee of 
Standardisation of Telephone Circuits threw much hard work on 
him, and great credit is due to him for the manner in which the 
duties were performed. 


STAFF APPOINTMENTS. 


It will be observed from our “ Promotions” list that Mr. L. B. 
Turner has been appointed as a second class Staff Engineer. — It is 
understood that he studied at Cambridge, that he has spent a year 
in Germany, and that the usual Civil Service examination has, in his 
case, been waived. The appointment dates from September 12th, 
1910. Не has taken up duty in the Experiment Room as a member 
of the Research Section staff. 

We are able to congratulate Mr. J. R. Matthews on his appoint- 
ment, but no announcement has yet been madeas to Messrs. Winny, 
Hart, Hill and Twells, who, along with Mr. Matthews, succeeded in 
satisfying the Civil Service Commissioners as to their qualifications 
for appointments as second class Staff Engineers. 


To оок Locar CORRESPONDENTS. 


The Board of Editors appeal specially to local secretaries of the 
Institution to send forward local notes in time to prevent delay in 
publication. Although the issue of this number has been delayed 
pending receipt of local matter, it has at length been necessaiy 
to go to press with several districts unrepresented. Will local 
secretaries please note that the sixteenth day of the month preceding 
publication is the last day on which such notes сап be received. lt 
will also facilitate the work of the editors if such notes can be sent 
in on plain paper and written on one side only. To prevent misap- 
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S. C. Bartholomew, А. С. Lee, B.Sc., 
Junior Bronze Medal. Senior Bronze Medal. 


WINNERS OF THE INsTITUTION MEDALS, 1909-10. 


]. Fraser, A. W. Martin, 
Junior Silver Medal. Senior Silver Medal. 
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prehension it is necessary to add here that for lengthy and illustrated 
articles our columns close on the sixth day of the month preceding 
publication. 


THE INSTITUTION MEDALLISTS. 


We announced in our last issue the names of the winners of the 
Institution Medals, and it was intended that the portraits of*the 
winners, which we now give, should have appeared in that issue. 
The unfortunate illness of the winner of the Senior Silver Medal 
frustrated this intention. 

Mr. A. W. Martin’s many friends will be pleased to know that he 
has now resumed his duties as Staff-Engineer in charge of the 
Construction Section of the Engineer-in-Chief's Department. 

Mr. Jas. Fraser is the engineer in charge of the C.T.O. The 
Council of the Institution have recently honoured him with a 
request to give a series of lectures and correspondence lessons to 
sub-engineer candidates for promotions. 

Mr. A. G. Lee is a Post Office engineer of the second generation 
at present located at Bolton. His father held a similar appointment. 
We commence in this issue a series of papers from his pen, which 
will undoubtedly prove of great value to those students who study 
them diligently. 

Mr. S. C. Bartholomew is a second-class engineer attached to 
the Construction Section of the Engineer-in-Chief’s Department. 
His Medal paper displayed an encyclopedic knowledge of power 
circuits and methods of rendering them innocuous, to which subject 
he has given special attention. 


—— = --- - 


COUNCIL NOTES. 


A MEETING of the Council of the Institution of P. O. Electrical 
Engineers was held at G.P.O. North on July 27th, 1910. 

The Chair was occupied by Mr. A. J. Stubbs, and the meeting 
was attended by Messrs. Purves, Titterington, Burge (vice А. W. 
Martin), Crawford, W. Scott, Tissington, Harry, J. T. Williams 
(Members of Council), H. R. Kempe (Hon. Treasurer), and J. Hume 
Bell (Secretary). Letters of regret and inability to be present were 
read from Messrs. H. C. Price and T. Smerdon. 

The following items of business are extracted from the proceedings 
of the Council. 


CONTRIBUTIONS FROM CLERICAL MEMBERS TO THE JOURNAL. 


The Secretary reported that following on the personal efforts 
which had been made by members of the Board of Editors to ensure 
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. а larger number of contributions to pages of the JOURNAL from 
clerical members of the staff, a circular letter had been issued 
inviting such contributions, and it was hoped as a result to increase 
the direct interest of the JOURNAL to the clerical readers. In this 
connection it was agreed to recommend to the Board of Editors to 
co-ppt a clerical representative of the staff on the Board of Editors. 


MEMBERSHIP STATEMENT. 


The statement of membership up to July 2oth, 1910, was presented 
as follows: 


Number on roll, March 31st, 1910 . : | ; 830 
By resignation: Home 8 
Foreign I 
By retirement and transfer 6 

LEE 

| 815 
New members: Home . . ! ' А IO 
Colonial ; : : . 6 

— 16 

Number on roll July 20th, 1910. . | А 831 


PRINTED PAPERS. 


The Secretary reported that the paper by Mr. А. С. Lee, B.Sc., 
on “ The Measurement of Alternating Currents,” and the paper by 
Mr. Medlyn on * The Maintenance of Secondary Cells," had now 
been printed and issued to the members. 

The distribution of Mr. A. W. Martin's paper on “ The Loading 
of Telephone Cables" was being delayed pending the insertion of 
an errata slip. 

The special lecture on “Тһе Law of Contract," by Mr. D. 
Aikenhead Stroud, was with the printers. It was hoped to issue it 
without delay. 

The printing of Mr. Kempe’s paper on ‘‘ Pneumatic Despatch " 
had been authorised by the Council and the MSS. was with the 
Editing Committee. 

Four other papers had been received with recommendations for 
printing, viz. “Fire Alarms," by Mr. J. Sinnott (Metropolitan 
Centre); “ Automatic Telephony," Mr. К. Lawson (North-Western 
Centre); “ Split Quadruplex," Mr. Land (South Wales Centre) ; 
* Train Staff Instruments," Mr. McCandles (Ireland Centre). 
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DISPLAY CARDS. 


It was agreed to issue display cards giving the programme of 
Centre Meetings for the 1910-11 Session, and a proposal to adopt a 
smaller and stouter card was agreed to. Copies will be sent to the 
leading technical journals. 


PROBATIONARY ENGINEERSHIPS EXAMINATION; CLASS FOR 
CLERICAL MEMBERS. 


Representations as to the desirability of organising a class for 
clerical members having been received, it was arranged to circu- 
larise the clerical members with a view to ascertaining what support 
would be forthcoming in the event of such a class being established. 
Messrs. Purves, Bell, and Harry were appointed a sub-committee 
for this purpose, with power to arrange for a class if sufficient support 
should be forthcoming. 


Co-oPTION ОЕ Мк. GIBBON ON JOURNAL BOARD or EDITORS. 


The Board of Editors requested the authority of the Council to 
co-opt Mr. A. О. Gibbon on the Board without a vote. The request 
was agreed to. 


SALE OF TECHNICAL PERIODICALS. 


The Library Committee reported that further consideration had 
been given to the best means of disposing of technical periodicals 
after circulation, and it was proposed, subject to the approval of 
Council, to offer the following periodicals at 2s. per year’s issue: 
‘Electrical Review,’ ‘ Electrician,’ ‘ Engineer, ‘ Engineering,’ 
‘Scientific American,’ and ‘ Telephony.’ The name of the purchaser 
will be placed at the end of the circulation list, together with a note 
that “ after circulation this periodical becomes the property of 
Mr. " The proposals were approved. 


BounD COPIES OF THE JOURNAL FOR THE LOCAL REFERENCE 
LIBRARIES. 


The supply of a bound copy of vol. 2 of the JOURNAL was 
authorised for each local reference library. 


PRINTING ABSTRACTS OF ALL PAPERS READ BEFORE MEETINGS 
OF THE INSTITUTION. 


The following resolution received from the Committee of the 
North-Western Centre was considered: ‘That in the opinion of the 
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Committee of the North-Western Centre greater interest would be 
instilled into the working of the Institution if it were possible to 
print more of the papers read. But as the funds at the disposal of 
the Council will not permit of this being done, it is suggested that 
the number of papers printed in extenso be limited, and that 
abstracts of all the other papers be prepared and printed in the 
form of a journal, in asimilar manner to some of the papers that are 
read before the Institute of Electrical Engineers." Messrs. Purves, 
Crawford, and Bell were appointed a Committee to consider and 
report upon the suggestion. 

The next meeting of the Council was fixed for October 4th and 
5th, and will be held in London. 


LIBRARY NOTES. 


THE following books have been added to the Library, and are 
available for the use of members: 
NO. 
89. ‘ Engineering Drawing and Design’: Part т, “ Practical 
Geometry." 5. Н. Wells. 
go. ‘Engineering Drawing and Design’: Part 2, “ Machine 
Drawing." 5. Н. Wells. 
94. ‘Electric Waves.’ W. S. Franklin. 
95. ‘Timbers and How to Know them.’ К. Hartig. 
96. *Telephonology. Н. R. Van Deventer. 
97. ‘ Electric Trains, Н. M. Hobart. 
98. ‘Light? В. C. Maclaurin. 
170. ‘Elements of Commercial Law. H. W. Disney. 
171. ‘Elementary Manual of Statistics. А. L. Bowley. 
172. * Political Economy.’ J. S. Nicholson. 
173. ‘ Economics of Industry. A. Marshall. 
174. ‘Money.’ W. S. Jevons. 
175. ‘ Meaning of Money.’ Н. Withers. 
176. ‘Money Market Primer. С. Clare. 
177. ‘Industrial History. ХУ. Cunningham and E. A. McArthur. 
178. * Public Finance.’ С. F. Bastable. 
179. ‘Accountancy.’ Е. W. Pixley. 
190. ‘Industrial and Commercial History.’ J. E. T. Rogers. 
181. ‘Cost Keeping. H. P. Gillette and R. T. Dana. 
182. ‘ Mercantile Law.’ Т. М. Stevens. 
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LOCAL CENTRE NOTES. INSTITUTION 


BOOKS RECEIVED. 


‘The Practical Telephone Handbook, and Guide to the Telephonic 
Exchange,’ by Joseph Poole, A.M.I.E.E. 

This is a fourth edition of this popular handbook revised and enlarged, 
and it has been anxiously awaited by students, the previous editions of this 
useful book having been out of print for some time. A considerable amount 
of new matter has heen added and the value of the book to the student 
increased thereby, but we cannot help regretting that this has not been done 
in a style similar to the original issues. Some of the blocks reproduced in 
the new sections are very poor. 

Some lines have been omitted from the bottom of page 223. Our readers 
who have copies may like to know that they are as follow : 

“This lamp glows when an abnormal ringing current passes, and being 
fixed in a suitable position, shows when a line is to earth and prevents such | 
a line short-circuiting the motor generator used for ringing. 

““ТТевт CONNECTIONS.—Fig. 244 shows the skeleton connections." 


LOCAL CENTRE NOTES. 


oe  —XXX—— 


METROPOLITAN CENTRE. 


PROGRAMME, 10910-11. 


THE Committee have arranged a very interesting programme for the forth- 
coming Winter Session. 

On the roth prox.—the date of opening—the President will deliver an 
address, and Major O'Meara will be followed by Mr. E. W. Pettit, who will 
read a paper on “ Conveying Systems.” 

The remaining items are as follows : 

November 14th, 1910.—'' The New Central Power Station." Мг. Н. C. 
Gunton. 

December 12th, 1910.—* Life and Behaviour of Primary Batteries used 
for Telephone Purposes." Mr. J. G. Lucas. 

January 9th, 1911.—‘‘ Testing Paper Core Underground during Construc- 
tion.” Mr. L. J. Sell. 

February 13th, 1911.— (Title not yet determined ; to be announced later.) 
Mr. H. R. Kempe. 

March 13th, 1911. — The Principles and Method of Using Small Power 
Engines.” Mr. H. R. Rivers-Moore 

April 24th, t911.— Annual General Meeting of the Institution." 

The meetings will he held in the large lecture room, No. 78, of the 
Northampton Institute, Clerkenwell, and will commence at 6 p.m. 

The Committee have also arranged for visits to the New Central Power 
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Station, and to the Post Office Factories at Holloway and Mount Pleasant. 
The dates of these visits will be announced later. 


SCOTLAND EAST CENTRE. 


PROGRAMME, 1910-11. 


October 18th, тото.—“ Unit Cost Returns.” Mr. В. J. S. Gold 
(Engineer-in-Chief’s office). 

November gth, 1910.—*'' Slide Rule.” Mr. James Patrick. 

November 3oth, r910.— Training of Linemen.” Mr. B. J. Gill. 

December 14th, 1010.-“ General Submarine Cable Work." Mr. Е. Н. 
Machugh. 

January 11th, 1911.-“ Construction of Heavy Main Lines.” Mr. John 

Patrick. 

| February 8th, rg11.—(Subject not announced.) Mr. C. Crompton. 

March 8th, 1911.—‘‘ Notes on Aberdeen Underground for Post Office 
and National Telephone Co." Mr. Slader. 

March 29th, 1911.—(Subject not announced.) Mr. Mercer. 

April roth, тотт.—“ Leading-in Arrangements at Edinburgh H.P.O." 
Mr. J. McIntyre. 


SOUTH WALES CENTRE. 


PROGRAMME, 1010-11. 


October 11th, 1910.—"*Section Stocks." Mr. J. Bound. 

November 8th, 1910.—“ First Aid—its Aims and Objects.” Sergeant 
D. J. Francis (Cardiff City Police), Superintendent of the Police Division of 
the St. John’s Ambulance Brigade. 

Visit to the Engineering Shops of the University College of South Wales 
and Monmouthshire, conducted by Professor Elliott. 

December 13th, 1910—“ Sound, Light, and Heat" Мг. J. Н. M. 
Wakefield. (Illustrated by lantern-slides.) 

January roth, 1011.-“ Circulars E. 11 and 12." A discussion. То be 
opened by Mr. H. G. Tissington. 

February 14th, 1911. —*' Secondary Calls." Mr. C. M. Herbert. 

March 14th, 1911.—*' Short Submarine Cables across Docks and Rivers." 
Mr. H. Cranage. (Illustrated by lantern-slides.) 

Visit to the Ebbw Vale Company's Works. 


NORTHERN CENTRE. 


PROGRAMME, 1910-11. 


October 17th, тото. —“ Unit Maintenance.” Мг. Gold. 


October 14th, 1910.—‘‘Some Points in Open Line Construction." Мг. 
T. B. Johnson. 
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December 12th, тото. —“Aérial Cables." Mr. J. McKenzie. 
January 8th, тдтт.—“ Organisation.” Мг. J. В. Andrews. 
Other papers pending. 


NORTH-WESTERN CENTRE. 
PROGRAMME, 1010-11. 


October 3rd, 1910.—‘‘ Inaugural Address." Mr. J. W. Groves. 
‘Transformers ” (Part II). Mr. А. Г. Guy. 

November 7th, 1010.-“ Wireless Telegraphy." Mr. A. C. Timmis. 

December sth, т9то. —“ Unit Maintenance Cost System.” Mr. К. J. 5. 
Gold. 

January 9th, 1ort.— Selenium, Photo-Electric Effects and Photo- 
Telegraphy." Mr. W. B. Smith. 

February 6th, 1911 —“ The Maintenance of Trunk Sections in Primary 
Battery Exchanges. Mr. G. Bowyer. 

March 6th, 1911. — The Clerical Work of a Sectional Engineer's Office." 
Messrs. S. C. Leggett and A. Rowbotham. 


The Engineer-in-Chief has arranged for Mr. R. J. S. Gold, of the Accounts 
Section, Engineerin-Chief's office, to visit the provincial superintending 
engineer's districts for the purpose of delivering a lecture on “ Unit Main- 
tenance Cost." 

Mr. Gold's lecture will be given in connection with the Local Central 
meetings of the Institution, and the following itinerary has been arranged, viz. : 


October | 17th.— Newcastle. November 29th.— Cambridge. 
x 18th. — Edinburgh. is 30th. — Birmingham. 
T r9th.— Glasgow. December 5th.— Manchester. 
November r14th.— Bristol. к 7th.—Dublin. 
T 15th. — Cardiff. m 8th.— Liverpool. 


" 28th. — Leeds. 


STAFF CHANGES.* 
POST OFFICE ENGINEERING DEPARTMENT. 


APPOINTMENTS. 


Office. Name. Appointment. Previous Service. 


mmi а nc er er c ИСО "uu ———— — Ше -- НЕ = — 


E. in С.О. Matthews, |. К. .| Staff Engr., znd Engr., 2nd Class, 'o2; Engr., rst 


Class Class, 'o8 
" Turner, L. B. . Staff Engr., 2nd — 
| Class 
" Walters, E. Н. . Engr., ist Class | Engr., 2nd Class, 'o4 
» Turner, F.G. . Engr.,2nd Class Engr., 2nd Class, 06; Appointment 


' Cancelled, (07; Re-appointed, 'то. 


* These lists are unofficial. 
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STAFF STAFF CHANGES. 
RETIREMENT. 
Office. Name. Appointment. Previous Service. 
Meses | ux ы ho ЛЫ. шош» e 2. 
Eng'g. Dept. Probert, I. . | Suptg. Engr. S.C. Shrewsbury, '69; C.T.O., 


Suptg. Electric Lighting,  '89; 
Suptg. Engr., "08. 


TRANSFERS. 
| Former. | Present. 
a wae nats Date from which 
Name, to take effect. 
| Rank. | District, Rank. | District. 
Allen, Е. ]. . | — Чч KE m 2nd Cl. Engr. | Е. іп С.О. 8: 5:10 
Anson, В. О. , == | " T Met. C. 17: 7:10 
Bradfield, R..  . --  :;E.inC.O,., б | dre N. 8: §:10 
Eason, A. B.. . v: x .)” | ” N. 8: 5:10 
Holmes, ХУ. Е. . — | Met. С. s | Sc. W. I: 6:10 
lones, E. P. . А — М. | Е Е. in C.O. I: 7:10 
Kingston. J. В. . — Testing Br. T уз 1: 8:10 
Mallett, E. . ; — E. in С.О. 5 | Sc.W. 8: 5:10 
O deil, G. F. " . жо ” | » Met. N 8 : 5 : ТО 
Osborne, Е. С. . — N. Wa. | ii | E in COO. 1: 7:10 
Taylor, C. A. | — Sc.E. ^| Р | з 17: 7:10 
Winson V.H. .  — E. in C.O. | M. | 8: 5:10 
Evans, T. А -- | Met. С. Sub-Engr N.E. 8: 5:10 
Harris, E. p : — | Met. S. М | S.E. I4: 4:10 
Hartnell, C. Н. B.. -- Met. С. | - | Met. N. 8: 5:10 
Henrici, R. C. | = Е н Е.іп С.О. 20: 7:10 
Thomas, Н. О. . — N.W. Ж М. 3: 7:10 
Powell, G. T. . — | ^" 2nd Cl. Clk. S.W. 31: 8:09 
Eaton, J. C. |. = | SM | зга Сі. Сік. | е қаны 
Ephgrave, Е. С. . — | S.Wa. | Е. 2 3:10 
McMullin, T. ; = | E. ji S.W. 25: 9:09 
Peacock, T. L. А — i 5 к S. Wa. ' 29: 3:10 
Savage, G. . р == | M. » M. (sub.) 6: 7:10 
Taylor, T. . ; — S.E. " Met. S. 5: 6:10 
Wallis, T. C. | — М. (sub.) " M. 4: 7:10 
COMMUNICATIONS. 


Ал. Communications should be addressed to the Махасіхс Егттов, P.O.E.E. 
JOURNAL, Engineer-in-Chief's Office, G.P.O. West, London, Е.С. 
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RSTARIISEED 35704 


THE 


LONDON ELECTRIC WIRE COMPANY 


(Imoorporatod in The London Elootrio Wire Оотпаьяу 
and Smiths, Ltd.) 


Trtegrema: "Elect, 1 сабан.” Tehephewe Ne. sree Londen Walt. 


Playhouse Yard, Golden Lane, London, Е.С. 


MANUFACTURERS OF f 
Every Description of Cables & 
Wires for Electrical Purposes. 
Cotton-Covered and Braided Wires, Strips and Cables. 
Silk-Covered Wires Гог Electrical Instruments 
Enamel! insulated Wires, 
Multiple Cables foc Telephones Ac 
Flexibie Cords of all descriptions for Incandescent Lamps, Же, 
Dynamo Brushes. 
" Platinoid," " Eureka," and ober Wigh Realatance Wires, 


— — e — — — — ш a  —  — 


BE CAREFUL 


To Buy the Universal Electrical Directory, 


THE RED BOOK. 


Ascvrate and Fialiable, Compact and Conglea, 
па well na the 
Oidest and Largest Kiaeetrical Directory in tha World. 


Price 14/6, Post Free, 


Н. ALABASTER, GATEHOUSE а co., 


lil 


British Insulated and 
Helsby Cables, Ltd., 


Electrical Cable Makers and Engineers. 


Manufacturers of Paper, Rubber, Bitumen & Gutta-Percha 


Insulated Cables and Wires of 
every description, 


INCLUDING 
TELEPHONE & TELEGRAPH CABLES, 
HARD DRAWN COPPER & BRONZE WIRES. 


Works: 


PRESCOT, 
HELSBY AND 
LIVERPOOL. 


Head Office: 


PRESCOT, 
LANCASHIRE. 


Весо. Тклрк MARK. 


Contractors for the Erection and Complete Equipment of 
LIGHTING, TRAMWAY, POWER TRANSMISSION, | | 
TELEGRAPH AND TELEPHONE SYSTEMS. 


Branch Offices and Agents : 


LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, CARDIFF, 
NEWCASTLE, DUBLIN, and BELFAST. — 


MONTREAL, QUEBEC: P.O. Box 2500. 
MELBOURNE: 493, Collins Street. - 


JOHANNESBURG : i т. Eos 2827 ) Telegraph Manofactoring Co.. 


DURBAN: (Colonial), Ltd 
BUENOS AYRES: COLSON, BROOKHOUSE & PYNE. 
BOMBAY: RADBURY, BRAD XY & Co. 

CALCUTTA: T. R. PRATT, Р.О. Box 215. 

RANGOON : STEWART, RAEBURN & Co., P. oe Box 234. 


HONG KONG: SHEWAN, TOMES & Co., Ltd. Р.О. Box 131 B. 
SHANGHAI: SCOTT, HARDING & Co., P.O. Box 120 
YOKOHAMA: L. 1. HEALING & Co, 


ALSO AT |: 

‚1 SYDNEY, ADELAIDE, BRISBANE, HOBART, )WEULANGTON, BULA 
SALISBURY, PORT ELIZABETH, EAST LONDON, BEIRA, QUI 

ANTWERP, ‘CHRISTIANIA, BILBAO, and: SAE 


а 
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The Post Office Electrical Engineers' Journal. 


A QUARTERLY JOURNAL. 


CONTENTS FOR JANUARY, 191. 


COPYRIGHT.—The entire contents of this Journal are covered by general 
copyright, and special permission is necessary for reprinting long 
extracts, but Editors are welcome to use not more than one third of any 
article provided credit is given at the beginning or end thus: ** From 
the * Post Office Electrical Engineers’ Journal.’ ” 


FRONTISPIECE— 
LAYING THE New ANGLO-NORWEGIAN CABLE. THE “ FARADAY’’ WITH THE 
CABLE HANGING FROM THE STERN. 


SUBMARINE— 
THE New TELEGRAPH CABLE ‘BETWEEN ENGLAND AND Norway—J. Ross, 
М.І.Е.Е. -— ae .. 


TELEPHONES— 
Tue BRirisH. L. M. Ericsson Мес. Co., тр, TELEPHONE WoRKS, BEESTON 
—W. Nose, А.М.1.Е.Е. 
TELEPHONE MANAGEMENT IN LARGE Citirs— FR.  JonANNSEN. (continued 
from p. 253) 
TELEPHONE TRANSMISSION TREATED GRAPHICALLY, WITH SPECIAL REFERENCE 
TO NON-UNIFORM Circuits—A. С. LEE, B.Sc., A.M.I.E.E. CONES 
from p. 243) T ie B 
BIOGRAPHY— 


GILBERT—AND. FRASER 


TELEGRAPHS— 
SYSTEMATIC WHEATSTONE WoRKING—J. MARTIN 
Tug Влорот TELEGRAPH SYSTEM DuPLEXED—A. C. Воотн 
New SECONDARY CELL SYSTEM FOR SMALL OFFICES—R. HALTON 


WIRELESS— 
THe Earty History oF ҮУІБЕІ,Е55 TELEGRAPHY—J. E. Тлугов, A.M.I.E.E. 
(continued from p. 262) nae қ? € е 
ABSTRACT— 
SUBMARINE CABLES FOR LONG-DISTANCE TELEPHONE  CiRCUITS— Major 
W. А. J. O'Meara, C.M.G. : 
SHOOTING— 
THE O'Meara Cup.. 
NOTES AND COMMENTS— 
THE Paris CONFERENCE, 1910.. 
THE JOURNAL IN RUSSIA : 
Two or Оса Epitors Visit U. S.A. Т 
THe PostMASTER-GENERAL’s ANNUAL REPORT 
ANGLO-GERMAN TELEGRAPH COMMISSION, 1010 
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ERICSSON 


Table Instrument 


(Pattern 1907—All Steel). 


Advantages The whole of the working parts are mounted 


оп the base. The top and cover are remov- 
able; no loose cabling attached to cradle. 
Makes. All parts easily accessible for examination. 
PRICES ON APPLICATION. 
MAKERS: | 
British L.M. Ericsson Manufacturing Co., Ltd., 


BYRON HOUSE, FLEET STREET, E.C. 


over other 


| WORKS: | pM LUE LU ке ee А 
BEESTON, NOTTS. TELEPHONE : 
a 5340 HOLBORN. 
Stockholm, Sweden, TELEGRAPHIC ADDRESS: 
ane | “ERICSSON, LONDON.” 


St. Petersburg, Russia ; 
Buffalo, N.Y., U.S.A. . "NS ie a d 5 


tke “Electrical 
Established R evi ew. 


----1872--- 
THE OLDEST AND YET MOST UP-TO-DATE 
ELECTRICAL NEWSPAPER IN THE WORLD. 


Electric Traction - - 
Power, Lighting, &c. 


Reliable, Unbiassed, 
Original, Invaluable. 


HAS BY FAR THE LARGEST CIRCULATION OF ANY 
ELECTRICAL INDUSTRIAL PAPER IN GREAT BRITAIN. 


UNRIVALLED AS AN ADVERTISING MEDIUM. 


Scale of Charges for Trade Advertisements on application. 


Special Prepaid Rate of Advertisements of Situations Vacant or Wanted. | 


Pu blished F r iday 9 a.m., Advertisements received up 
45 а. Post Free. to 9.30 a.m. on Thursday. 


LONDON " | 
Н. ALABASTER, GATEHOUSE & CO., 
4, Ludgate Hill, E.C. 


vil 
ELECTRICAL LONDON OFFICES: 23 Holborn Viaduct, E.C. 


i M E e = e 
uM o Taylor, Tunnicliff & Co. 
«ТЕ EASTWOOD, HANLEY. LTD. 


Contractors to H.M. Post Office, Admiralty, War Office, 
Crown Agents, and the Leading Railway Co.’s. 


ік» system has been adopted, and in 

use by the Post Office for over two 
years, during which time many thousands 
of the special Insulators have been supplied 
to that Department. They have given the 
greatest possible satisfaction, and we con- 
tinue to receive frequent repeat orders, 
which show that the reduced cost and 
more reliable insulation associated with 
this method of leading-in are appreciated 


by the Government. 


EXTRA WIRE Tw/STED UP WITH CABLE CONDUCYOR TO STRENGTHEN 
IT WHERE EXPOSED ANO WHERE SOLDERED TO AERIAL WIRE 


THIS HOLE PLUGGED 
BEFORE FILLING 
WTH COMPOUND 


Details of Fixing Patent 
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CORRESPONDENCE GOURSES 


IN MATHEMATICS (INCLUDING 
THE CALCULUS), 

APPLIED MECHANICS, 
ELECTRICITY AND 
MAGNETISM, &c. 


SPECIALLY ADAPTED 
TO MEET THE 


REQUIREMENTS % STUDY АТ ONCE 
OF THIS EXAM. AND SUCCESS 
IS ASSURED. 


Apply for Syliahuses, 
stating present knowledge and 
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“The Zodiac, 


The Cableman’s Paper. 


Representing the Social Life of the World of 
Cablemen in the Home Countries & Overseas; 
their Sport, Art, Literature, and the “Сар” 
О of the Ships and Stations. 3. ^  - 


SIXPENCE MONTHLY. 


YEARLY SUBSCRIPTION, Post FREE, TO ANY PART OF THE WORLD, 6/-. 


Published by THE ZODIAC PUBLISHING CO., 
ELECTRA HOUSE, 
FINSBURY PAVEMENT, 
LONDON, E.C. 


“WILLCOX-RAMONEUR’ 


— SHOULD BE IN EVERY BOILER HOUSE — 
WHERE TUBULAR BOILERS ARE INSTALLED. 


SOOT or ASHES: are removed quickly, thoroughly, 
harmlessly, by perfectly DRY PROCESS. 


FULLEST INFORMATION ON APPLICATION. 


Ol L for LUBRICATING ENGINES 
and PLANT in 


ELECTRIC LIGHT WORKS. 


5 LLCO ISAR 
PX N SS OILS 
ror LIGHTING ann POWER- | 
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and Power Installations throughout the be pleased to forward copy to 
country. engineers. 


W. Н. WILLCOX ё Co. Ltd., 
23, 32, 34 & 36, Southwark St., London. 


Che Rational... 


Celephone Journal 


A Journal devoted to Telephony. 


PRINCIPAL CONTENTS OF RECENT ISSUES: 
Telephone Men: Messrs. C. C. Worte, C. W. Salmon, and 
W. F. Taylor. | 


Observation Records and their Application. By T. M. 
OLDHAM. 


Papers: their Writers and Audiences. Bv EUSTACE HARE. 
The Pupin System Applied to Aerial Telephone Lines. 
Automatic versus Manual Switchboards. By J. J. CARTY. 
Cab Order Telephones. By A. C. GREENING. 

A Year’s Growth of the Telephone. By W. H. GUNSTON. 


Method of Locating and Repairing Faults in Underground 
Cable. By J. W. WARNOCK. 


Long-Distance Telephony. By J. J. CARTY. 

Erection of Large Poles in Difficult Places. By E. L. 
PRESTON. | 

Local Office Work. By W. Н. TAYLOR. 

The Psychology of the Office. By J. Е. SCOTT. 


EDITORIALS. 


Politics and Telephone Development.— Attendances at 
Telephone Society Meetings.— The Construction Staff. 
: —Observation.—A Retrospect. 


Annual Subscription 4/-, post free. 
Price 3d. monthly, or 43d. post free. 


TELEPHONE HOUSE, 
VICTORIA EMBANKMENT, 
LONDON, E.C. 


THE 


CRYSTALATE MFG. Co. Lr». 


TONBRIDGE, KENT, 
ENGLAND. 


Telegrams: Telephone : 
'* Crystalate, Hadlow.” . No. 33 Hadlow. 


e e 
Fittines. 
SPECIAL ATTENTION IS CALLED TO THIS 


Crystalate Mouthpiece 


which has brass screw 
moulded in, infinitely 
increasing strength 


and lasting power. 


Ear and Ried nel 


of Lue ыт Ried nel 


Insulators, Bushing Pieces, Washers & Handles, &c. 
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LAMSON PNEUMATIC TUBE CO. LP. 


LAMSON STORE SERVICE CO. LP. 


Constructors of Pneumatic and Automatic Systems for 
| Conveying Letters, Telegrams, Orders, Documents, etc. 


| Lamson Wire Carriers and Small Lifts, especially adapted 
: for Offices and Government Departments. 


Lamson Tubes have many patented features, notably for 
saving power, reducing cost of installation and greatly 
increasing efficiency. 


World-wide Organisation— many important Government 
Contracts carried out for Colonial and Foreign Post Offices 
and Public Works Departments. 


Fullest information, plans and estimates free on application to | 


Head Offices: 20, Cheapside, London. | 
PARIS. BERLIN. SYDNEY. WELLINGTON. CAPETOWN. | 
i 


J 
И (сохто. БЕСІ 
DR. НЕМЕ. TRAUN & SONS. 


Works: HAMBURG, HARBURG & NEW YORK. 
LONDON AGENCY: 25, GOSWELL RD., E.C. 


F. WINTER, Manager. G. ALMENRADER, Assist. Manager. 


Contractors to the Post Office 


And many other Government Departments. 


MANUFACTURERS OF EBONITE AS A SPECIALITY, 


With an unrivalled experience of over 80 years, which we are 
always willing to place at the disposal of our customers. 


About 2000 hands are constantly employed at cur works turning out EBONITE 
in any form or shape. 
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BABCOCK & WILCOX Lin. 


PATENT 


WATER-TUBE STEAM BOILERS. 


7,800,000 H.P. Land Type Now in Use 
2,010,000 H.P. Marine Type ) or on Order. 
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< 
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\ 


BABCOCK б WILCOX Patent Water-Tube Boiler fitted with Superheater 
(Integral with Boiler), and Chain Grate Stoker. | 


Over 2,600,000 H.P. Installed in 
Electric Light and Power Stations. 


Over 230 Electricity Plants Equipped 
in Great Britain and Ireland alone. 


» x " ” 
-- —- >» —  --- am - рч. ым мл —— 


-Babcock б Wilcox also manufacture 


SUPERHEATERS. MECHANICAL STOKERS. 
ECONOMISERS. WATER SOFTENERS and PURIFIERS. 
" FEED-WATER HEATERS. С STEEL CHIMNEYS. 
COAL CONVEYING MACHINERY. ELECTRIC CRANES. 
STRUCTURAL STEEL WORK. 


AND ` 


BOILER HOUSE ACCESSORIES & ALL DESCRIPTIONS OF STEAM PIPING. 


Aiso White-Forster Water-Tube Marine Steam Boliers. 


HEAD OFFICES: 


Oriel House, Farringdon Street, London, E.C. 


Telegrams: Telephone: 


“Barock, Low. Works: RENFREW, SCOTLAND. Хо 552 Hotsors 


(6 lines). 
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OFFICE ELECTRICAL ENGINEERS. 


Price. 
** The Telegraph Acts.’’—Mr. К. МсИ.коу 9d. 

н Telephone Transmission” (with diagrams). мг. J. G. 
HILL. od. 

“ Electric Wave Propagation T (with diagrams). —Mr. J. E. 
TAYLOR od. 
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(with diagrams).—Mr. J. S. BRowN od. 

“Тһе COR irar HON of Telephone Lines ” (with diagrams). 
— Mr. A. Моік.. od. 

“Тһе Азы Printing Telegraph System ” (with dia- 
grams).— Мг. А. C. Воотн 15. 

“ Quadruplex Repeaters” (with diagrams) — —Mr. J. N. 
McCurpy 6d. 

‘‹ Improvements in Telephonic Transmission over Under- 

ground Circuits by the Insertion of Inductance Coils ” 
(with diagrams).—Mr. T. PLUMMER IS. 

* Underground Construction Province) n (with dia- 
grams).— Mr. А. О. GIBBON 94. 

“Тһе Construction of Аегізі Lines " (illustrated) — Mr. 
J. Н. M. WAKEFIELD ds IS. 
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THE NEW TELEGRAPH CABLE BETWEEN 
ENGLAND AND NORWAY. 


By J. Ross, M.I.E.E. 


On the coast of Northumberland, about twenty miles from New- 
castle, stands Newbiggin, a fishing and mining village, which is the 
landing-place of four submarine cables belonging to the Great 
Northern Telegraph Company, Ltd., the last cable having been laid 
twenty years ago. Off this village there arrived on October 24th 
last, the cable ship “ Faraday," commanded by Captain Gange, with 
over four hundred miles of cable on board, constructed by Messrs. 
Siemens Brothers, Ltd., and weighing approximately 3000 tons. 
The new cable, which will provide an additional telegraphic link 
between England and Norway, is the joint property of the British 
and Norwegian Governments. The expedition was in charge of Mr. 
W. Dieselhorst, of Messrs. Siemens', who was accompanied by Mr. 
W. R. Culley, I.S.O., superintendent of the Post Office Submarine 
Department, representing Major O'Meara, C.M.G., Engineer-in- 
Chief. 

For two days the North Sea proved too rough to permit of 
landing operations being commenced, and the monotony of waiting 
was only relieved by the casting ashore of a derelict boat. "Whether 
the latter had merely broken from its moorings, or had been washed 
ashore as the result of a disaster, could not be determined. On the 
26th the weather conditions had improved sufficiently to permit of 
а start being made, and work was accordingly commenced at day-: 
break, and continued until darkness set in. By that time the end 
of the cable had reached the Great Northern Company's cable- 
house, and arrangements were then made for completing the shore 
work on the following morning. 

To those who have not witnessed submarine cable laying, it may 
be of interest to explain that the method of bringing the cable ashore 
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THe CABLE SHIP “ FARADAY.” 
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Tug Ехсілӛн END OF THE CABLE. FITTING IT INTO THE CABLE 
HOUSE AT NEWBIGGIN. 
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i Rec E ЕН ИН ЧЫ ЖИ “ЖЕЗЕ 
A Group or OFFICIALS CONNECTED WITH THE LAYING OF THE NEW CABLE FROM 
NEWBIGGIN TO ARENDAL, IN NORWAY. 

Left to right : Mr. W. G. Hilyer (G.P.O. Engineer), Mr. H. S. Elliot, of Siemen's (the 
contractors), Mr. W. Dieselhorst, of Siemen's (who is in charge), Mr. W. R. Culley, 
I.S.O. (Supt. of the Submarine Telegraph Department), Mr. C. F. Borck (Supt. of 
the Great Northern Telegraph Co., Newcastle District), Mr. J. Robb (Superintending 
Engineer, G.P.O., Newcastle), Mr. G. E. Gilpin (Sectional Engineer, Newcastle 
District), Mr. F. Mosley (Asst.-Supt. of Great Northern Telegraph Co., Newcastle), 
and Mr. W. Graham, Chief Electrician to Siémen's: 
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differed from that adopted in the case of the Dover cable, which was 
described in the July number of the JouRNAL. Reference to the 
article mentioned will show that there the cable itself was rafted 
ashore, that being the method usually adopted in the British Post 
Office service. At Newbiggin, however, a hauling rope was brought 
ashore on a raft and passed througha sheave or pulley secured to a 
wooden frame buried in the sand. It was then carried through a 
second sheave, placed about 150 yards from the first, and thence back 
to the ship. In this way the coming and going portions of the rope 
were kept apart, and as one end was drawn into the ship by the 
engines, the other end, to which the cable was attached, was pulled 
ashore. As the cable passed from the ship to the water it was 
lashed to empty barrels placed at suitable intervals, and was thus 


LANDING THE CABLE BY MEANS OF FLOATING BARRELS. 


kept afloat. The operations were directed by Mr. Dieselhorst, 
assisted by Messrs. Eliot and Stopher, while assistance in the work 
of burying the cable was rendered by a Post Office gang, under the 
direction of Mr. G. E. Gilpin. The cable house and the arrange- 
ments for accommodating the cable were in charge of Mr. W. F. 
Borck, the Great Northern Company’s superintendent at Newcastle. 

On the 27th, owing to the heavy sea, the work at the shore was 
carried out with some difficulty ; and by the time it had been com- 
pleted the sea had become so rough as to render it unsafe for the 
men to attempt to rejoin the ship. On the same day the local 
fishing fleet was understood to be in danger, and the lifeboat was 
launched, and remained out for about two hours to render assistance 
if required. 

During the storm the cable was cut and buoyed at a distance of 
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about two miles from theshore. These weather conditions prevailed 
until the 3oth, when the sea moderated and the men were enabled 
to rejoin their ship. The cable-laying was resumed, and the 
“ Faraday " headed eastward, accompanied by the best wishes of all 
on shore for a successful voyage. It is satisfactory to record that 
these wishes were realised, communication between Newbiggin and 
Arendal being established on November 4th. 

The landing places and lengths of the Great Northern Co.'s 
cables at Newbiggin are as follow : 


Arendal . | ; ; . 425 knots. 
Marstrand . ; i : : . 518 , 
Hirtshals . ; ' ы 24222 э» 
Sondervig . ; . 345 » 


The new Post Office cable differs on the others in being brass- 
taped to protect against teredo and other boring worms. The 
mechanical and electrical details of the cable are given hereunder : 


Weight of 


Length in 
cable. 


knots. 


Position. | Type of cable. | Sheath. 


knot. 
а | | | 10 G.I. wires each 
Newbigginend . | Large deep sea | 285" diameter 
12 G.I. wires each 
203" diameter 


| Cwts. per | 
ases | aerae 
| 


| Small deep sea 10273 65:703 


luershenxth. d 12 G.I. wireseach | 
Arendal end 203" diameter Өрен 4:000 
(double sheathed) ( берга 12 G.I. wires each. |( 492 
' 375" diameter | 
ө Se ee 
Total length : . 410'911 


The core consists of a copper conductor of seven strands weighing 
200 lb. per knot, covered with gutta-percha also weighing 200 lb. 
per knot. Over this is placed the covering of brass tape wound on 
spirally. 

Standard ohms. 
Conductor resistance per knot at 75? F. . 5769 
Dielectric 5s 53 з . 3640 megohms 


Capacity рег knot . i ; . 73642 m.f. 

The wires required to connect the cable with Newcastle are in 
course of construction, and by the time this Journal is in the hands 
of its readers the opening of the line between Christiania and 
Newcastle will probably have been announced. 

We are indebted to the proprietors of the ‘ Newcastle Chronicle ’ 
for permission to reproduce the accompanying illustrations. 
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THE BRITISH L. M. ERICSSON MFG. CO., LTD., 
TELEPHONE WORKS, BEESTON. 


Ву W. NOoBLE, A.M.I.E.E. 


As was stated in the July issue of the JOURNAL, the superintend- 
ing engineers, in conference at Leicester in June last, had an 
opportunity of visiting the telephone works of the British L. M. 
Ericsson Manufacturing Company, Limited, at Beeston. 

These are probably the most modern, and one of the best equipped, 
telephone works in this country. 

The history of the works is one of progress. The factory was 
originated by the National Telephone Company in 1901, and was 
taken over by the L. M. Ericsson Company in 1903. Shortly before 
the transfer the greater part of the old factory was destroyed by 
fire, and during rebuilding by the present owners it was altered and 
extended. 

A further extension took place in 1904, and a large building, 
mainly for woodwork, was added in 1906-7. 

The present works cover an area of about 140,000 sq. ft., and 
as the company own about eighteen acres of surrounding freehold 
land, ample provision exists for development. 

The buildings are on one floor, excellently lighted with glass roof, 
and are divided into departments by fireproof walls and metal- 
covered doors. Each department connects with the central corridor, 
and the general arrangement is such that material, during the 
various processes of manufacture, travels from one department to 
another with a minimum expenditure of labour. 

The shops are very efficiently heated and ventilated by the 
Sturtevant-Plenum system, by means of which a constant supply of 
fresh air warmed to an even temperature is distributed to each 
department through overhead iron piping. Electric lighting is 
adopted throughout, and in many of the shops Westinghouse 
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mercury vapour lamps are used with great success. Electrical 
power is employed, supplied from a station in the works, the 
machinery being arranged in groups for convenience of production 
and economy in the arrangement of motors. 

A brief reference may be made to the principal shops visited : 

MACHINE SHop.—lIn this shop are to be found the highest class, 
and latest designs, of automatic screw machines made by Brown and 
Sharpe, America. 

As evidence of the completeness of the character of this 
machinery, it may be mentioned that all parts are produced from 
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I.— MACHINE SHOP: AUTOMATIC MACHINES. 


sheet, rod, and tube metal. Three, four, or five automatic machines, 
according to their type and the class of work performed, can be 
attended to by one man. Several machines are in constant opera- 
tion for the making of screws alone. A view of this portion of the 
shop is shown in I. There are several semi-automatic machines by 
Herbert of Coventry, Ward of Birmingham, and others makers, for 
finishing castings and stampings, each machine being worked by a 
separate attendant. It is interesting to note the accuracy with 
which these machines turn out their work ; in most cases the limit 
of variation is one thousandth of an inch. 

There are a variety of drilling machines of the single and 
multiple-spindle pattern, several of the latter being specially 


295 


TELEPHONES BRITISH L. M. ERICSSON MFG. CO. 


constructed to drill standard parts. Jigs and fixtures to ensure 
accurate work are largely used. 
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2.— POWER PRESS FOR STAMPINGS, IN USE FOR STAMPING BELL-DOMES. 
A number of milling machines of various sizes and patterns were 
working on steel, brass, and ebonite parts. 


The power presses were specially interesting. One large machine 
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was engaged in stamping and forming bell domes in one operation 
from the sheet as shown in 2. Others were engaged in stamping 
or bending the various sheet metal parts of instruments, some 
carrying out the most.delicate operations. 

An inspection of all this machinery engaged on repetition work, 
with a minimum of manual labour, impresses one with the fact that 
the number of special tools, jigs, and appliances required to produce 
the various parts, must form a large and costly section of the plant 
of a modern telephone factory. This fact has been fully realised at 
Beeston, and dealt with in a most systematic manner. 

Тоог. STore.—Adjoining the machine shop is a large fireproof 
room, fitted with metal racks and shelves to contain all these special 
tools, each tool occupying a labelled position on its own shelf. "This 
tool store is perhaps the most valuable corner of the factory. 
Machinery can be replaced at any time, but tools of this description 
represent years of work, consequently they have been most carefully 
protected. | 

TOOL-MAKING SHOP.—A special department is devoted to the 
manufacture of all special tools and appliances. The men employed 
here are highly skilled and have at their disposal a very complete 
equipment of the most accurate labour-saving machine tools. 

Adjoining this shop is a small well-equipped shop for making 
experimental apparatus and for working out new designs of instru- 
ments. 

SMITH'S DEPARTMENT.— Next to the experimental shop isa large 
shop containing furnaces, presses, and forges for the manufacture and 
hardening of magnets, annealing of soft iron fittings, and general 
smith's work. 

PLATING DEPARTMENT.—This consists of three shops—one for 
metal polishing, one for dipping, and one for electro-plating. 
Machines are employed for automatically polishing and plating large 
quantities of small parts, and the latest methods of bronzing and 
electro-plating are in vogue. 

CoIL-WINDING DEPARTMENT.—A large room is set apart for 
winding, testing, and finishing of coils. Machines were in use for 
winding simultaneously and automatically four bobbins with fine 
silk-covered wire. These provide for putting on an exact number of 
turns, thus ensuring accurate electro-magnetic effects. A small 
adjoining room is fitted up with special apparatus for electrically 
testing the coils. 

THE FITTING AND ASSEMBLING SHOP.—This shop in the metal 
factory, well lighted like all the others, is devoted to fitting and 
assembling of all metal components and instruments, such as indi- 
cators, listening keys, bells, and table sets. 3 shows a part of this 
shop where the assembling of Post Office table sets was in progress. 
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CABINET DEPARTMENT.—A specially interesting portion of the 
works is the cabinet and case-making section. Timber for seasoning 
is stacked for a time in an open timber shed for natural air drying, 
and is then transferred to large drying stoves, of which there are 
four, for completing the seasoning. In these stoves hot air warmed 
by a Sturtevant heating apparatus is circulated through the piles of 
timber by means of a fan. 

CABINET MACHINE SHOP.—As in the metal machine shop, so іп 
the cabinet machine shop, there is a fireproof store for tools. All 
the machinery is of the latest type, consisting of machines for 


3.—APPARATUS ASSEMBLING SHOP. 


sawing, planing, sanding, dovetailing, moulding, tenoning, and 
drilling the various parts of cases and switchboards. Perhaps the 
most striking machine was that for jointing wood so as to ensure 
the strongest possible joint. This machine dovetails the edges, 
glues and turns out perfectly jointed boards for the various instru- 
ments and switchboards. The amount of scrap timber is exceedingly 
small. An illustration of this machine is shown in 4. 

A very complete dust exhaust system has been fitted to the 
machinery in this department, whereby all the sawdust, shaving, 
and refuse are automatically collected direct from the cutters and 
saws on each machine, and delivered to the stoke-hole of the boiler 
house by means of a powerful fan. In addition to keeping the shop 
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clean and saving the labour of removal, the fact that the chips are 
drawn direct away from the revolving cutters, without any possibility 
of them falling back again on the finished work, has effected a very 
marked improvement in the quality of the work and in the output 
of the machines. 

Adjoining the large woodworking machine shop there is one of 
equal size for bench workers, where the parts prepared in the 
machine shop are cleaned up and fitted together into cases. 

POLISHING DEPARTMENT.— There is a well-equipped shop for 
polishing, the Elastica system being largely adopted. Machinery is 
employed for rubbing down work, several pieces, depending upon 


4.—CaBINET SHOP: MACHINE FOR JOINTING BOARDS. 


their size, being operated on simultaneously. Much work can thus 
be overtaken in a short time. 

CasE FITTING AND ASSEMBLING SHoP.—[In this shop switch- 
boards, wall sets, and all instruments containing cabinet work are 
fitted up. А large number of switchboards, wall sets, and bell cases 
were in progress during our visit. 5 gives a view in the department. 

THE LABORATORY is provided with the apparatus necessary for 
carrying out tests on raw material and for investigating the electrical 
or physical properties of any apparatus manufactured in the works, 
A very complete system of inspection of all parts during the progress 
of manufacture is adopted in addition to careful transmission tests 
of the complete instruments. 

DRAWING OFFICE.—The drawing office is a well-lighted and 
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commodious room, provided with all necessary apparatus and 
equipment. 

POWER PLANT.—The power station, shown on 6, is another 
special feature of the works. The generating plant consists of 
De Laval turbo-generators. At the outset there were installed three 
50 h.p. turbines, each driving two dynamos, giving together 33 
kilowatts at 220 volts. For the older part of the factory the motors 
were run at тто volts, but all the new ones аге 220 volts. The gene- 
rators are driven at 1500 r.p.m. through ro to т reduction gearing, 
and are capable of taking a load of 50 per cent. out of balance. 


5.—Case FITTING AND ASSEMBLING SHOP. 


Later, a larger set was installed ot 225 h.p. giving 154 kilowatts 
at 220 volts, the turbines running at 10,000 r.p.m. and the twin 
generators at 1000 r.p.m. More recently still а 385 h.p. set of the 
latest type was installed, giving 265 kilowatts. 

There is a jet condenser with Edwards' air pumps motor driven, 
the condensing water being obtained from an 18-in. bore hole 
carried into the gravel and sandstone strata to a depth of 140 ft. 

The main switchboard is of the three-wire type. Separate bus 
bars are provided for lighting and power. The mains to the factories 
are carried underground. The shop motors for driving the machines 
vary in size from 2} to 70 h.p.; the grouping system is employed, and 
the motors are generally mounted in the roofs. 
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There are three boilers, one of which 15 fitted with a stoker for 
the burning of shavings, sawdust, etc., drawn from the woodwork 
shops by the dust exhaust plant. 

In the pump room adjoining the power station there is a steam 
fire-pump, capable of delivering ооо gallons per minute, drawing 
either from the bore hole or from an underground tank of 120,000 
gallons capacity, fed alternatively by rain water from the roof or. 
from the town supply. 

The pump feeds fire hydrants as well as Grinnell sprinklers, of 
which a complete system is installed throughout the factory. 


6.-Ромек STATION. 


STORE.—The store for issuing new material to the shops is 
complete and well arranged; a portion of it is shown in 7. All 
parts are grouped according to the instruments to which they relate, 
and each group is denoted by code letters, the parts themselves 
being numbered. The code letters, wherever possible, are the 
initial letters of the group: for example, table sets constitute a 
group under the designation of T.S. (table sets), an additional letter 
being used for each separate design of instrument. TSB 17 would 
mean ; Table Set, design B, part 17. Only code letters and numbers 
are used on the requisition cards. 

LAVATORIES, RETIRING Rooms, ETC.— Тһе retiring rooms and 
lavatories are excellent and well arranged. The employées pass 
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through the cloak rooms on their way to and from work. "There is 
also a well-equipped ambulance room. 

Mess-rooms are provided, with accommodation for over 300 
persons, where those employées who live at a distance from the 
works can have their meals cooked, and be supplied with certain 
articles of food at cost price. The rooms were a model of cleanli- 
ness. 

CARD INDEX SvsrEM.— The cost records are run оп a card 
system, which is complete and efficient. 

Timekeeping is performed by cards; each workman has served 
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7.—Stores Depor. 


out to him weekly a card, on which his “in” and “out” times аге 
recorded. The time is stamped by a time-recording clock in view 
of the timekeeper. The upper portion of the card contains space 
for entering at the end of the week the number of hours worked, the 
rate of pay, overtime and piecework balances, and each workman 
signs his card as a receipt for his wages. 

A card is issued for each job, and on the completion of a works’ 
order all cards are summarised, and the results enumerated on a 
completion card. 

The piecework system is used largely, daywork rate being paid 
during the continuance of a job, and at the close any credit balance 
is worked out and distributed amongst the gang (if more than one 
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man has been working on the job) in proportion to their daywork 
earnings. 

For the purpose of facilitating the totalling of the particulars on 
the cards the company employ two Burroughs adding machines, 
which are practically in continuous use. The wages-sheets are also 
made out by these machines. 

When the superintending engineers visited the works, Mr. 
Crowe, the managing director, received them most courteously, and 
Mr. J. W. Ullett, the works manager, and several of his principal 
assistants acted as guides. 


TELEPHONE MANAGEMENT IN LARGE CITIES. 


By Fr. JOHANNSEN, 
Managing Director, Copenhagen Telephone Company. 


(Continued from p. 253.) 


CALCULATION OF THE DEGREE OF EFFICIENCY OF EXCHANGE 
SYSTEMS. 

In the planning of the new central exchange in Copenhagen we 
had the option of the double-cord system and the Avén distributing 
system, known especially from the Swedish State Telephones, which 
last-named system, during later years, has also been introduced in 
the telephone exchanges of Moscow and Warsaw and in a somewhat 
altered form in Hamburg. 

Besides taking the technical construction into consideration, it 
was also necessary to pay attention to the quickness of operating 
and to the working costs which directly depend on the number of 
connections which can be made per operator-hour. As по rational 
investigation of the matter in question was to be found in literature, 
this question, so exceedingly important for all telephone working, 
was submitted to a special investigation, the main features of which 
will be given below. The following symbols will be used : 

N. Number of calls handled by the operator in an hour. The 
number N also includes the cases where the answer ts “ busy." 

і. Number of seconds which the operator оп an average uses in 
handling a call. £ includes not only the time used for handling the 
call, but also the time used for taking down cords. For the different 
ways of operating the following values of t have been found, accord- 
ing to observations made, partly in this company, and partly with 
the kind aid of the Rekstelefon іп Stockholm, and of the General Post 
Office and the National Telephone Company in London. 

A-Operating : 
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(1) Single-cord (as in the case of the distributing multiple in stock- 


holm and the older Copenhagen central exchange) . t= 5 sec. 
(2) Double-cord without trunking. : | | x Жеш 5 № 
(3) Double-cord, trunking by order-wire А - PSA x 


and with bus: back t = то ,, 


3) „э 


В- Сох : 


(1) Usual arrangement . і = 5 sec. 
(2) With automatic ringing, а m be I sec. idees d - S 
C. Distributing-operating (silent-operators of the dis- 

tributing system) . | | . [= 3°5 Sec. 


The measure for effective service of an Operator is that part of 
the time in which she is employed, and for this the letter a (alpha) 


will be used. We then have: 
Nt 


3600 

The time in which an operator is disengaged 15 1 — a. For shorter 
periods, for instance, several minutes at a time, we may have the 
value a = т; but for normal operating a must not exceed 0:5 without 
overtaxing the operators. 

During specially busy hours on very busy days a of course reaches 
higher values; for instance, in one of the company's exchanges on 
Saturday before Easter a maximum value per hour of a = 0:8 was 
observed and an average value per hour for the whole exchange of 
about об. When an exchange works with a = 0:6, we have the 
impression of forced work. Repeated trials as well as investigations 
on the part of foreign exchanges give, however, the result, that 
а = 0:5 is a value which may not be exceeded without overloading the 
operators. When an exchange is working with essentially lower 
values it is not working economically, and the object of the super- 
visors as well as the traffic inspector 15, therefore, to keep a as near 
to the value 0'5 as practically possible. 

V signifies the number of seconds which elapse from the 
subscriber's ring (lifting off of the receiver) until the operator 
answers. И is a measure of the quality of operating. It is not, 
however, so much the average value of V which is of interest. It is 
in reality immaterial whether the average time is 4, 5, or 6 seconds. 
The important point is to avoid as much as possible long waiting 
periods ; for instance, waiting periods of more than то seconds. In 
the United States, ‘American Bell Standard" operating, only 5 
per cent. of the waiting periods are greater than то seconds. 
Such operating may be deemed exceedingly fine; according to our 
experience, we seldom reach so high a standard in Europe. In 
most places operating is considered satisfactory if only 10 per cent. 
of the waiting periods are above ro seconds. In some of the 
capitals as much as 30 per cent. of the waiting periods are above 


а = 
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IO seconds, according to check records put before us. The long 
waiting periods are, provided the operators have been well trained, 
due to the circumstance that the subscribers’ signals arrive quite 
irregularly, so that at times the traffic accumulates. When a 
signal appears while the operator is disengaged we have a waiting 
period which we call V, = C. According to experience C is on 
an average 3 seconds. A call which occurs while the operator is 
engaged in handling a preceding one has a minimum waiting period 
of V, min. = C, if it happens directly after the preceding one has 
been handled, and a maximum waiting period of V, max. = C + t, 
when it occurs simultaneously with the first call. It might be 
supposed that V, max. was 2C + t; but this is not the case, because 
theoperator, who has observed the newsignal whilehandling the other 
call, answers it without delay as soon as she is disengaged. The ave- 
rage for a single concurrent waiting period is then calculated to be— 
V,=C+0°5 8. 

A call, coming while the first is still being handled, has a waiting 

period of— 
| Г, = С +15 Ё. 
Generally we have corresponding to n’th concurrence— 
Va =C + (n — o'5)t. 
Hence— 


The question now is, How great is the probability of concurrence 
of different orders? Or it may be expressed thus : how many single, 
double ... n-fold concurrences are to be found in an arbitrary number 
of calls? This may be calculated, supposing that the operator is 
engaged during a part of the time, indicated by a and therefore dis- 
engaged during the remaining part of time I — a. 

The probability for a call arriving in a period in which she is dis- 
engaged is— 

P,Q-1-—a. 

The probability of a single concurrence is, that the signal takes 

‚ place in a period in which she is engaged, therefore— 
P, = a. 

Under the cases P, come all kinds of concurrences. Р, therefore 
indicates the probability of one or more concurrences. 

As the number of subscribers for each operator is rather large, 
Ioo or more, we may take it for granted that calls arrive with the 
same regularity, whether the operator is free or engaged. The pro- 
bability of two or more concurrences will therefore be— 


P. — a’, 
and the probability of # or more concurrences— 
=a". 
A 
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We have hitherto only supposed that the calls were handled by 
one operator. When there is another operator, who can assist the 
first one, the probability of a concurrence will be less, as it will only 
take place when she also is engaged. We have then— 

аа = q"t!, 

In case we have m operators working jointly, the probability for 

concurrence is of the n’th order. 


— ttt 
Ps = а * 


If we insert herein the value а= 254 and the value п = o'5 
3600 

7 

T 1-46 we get— 
А V—C 
Р = (^ ty oar + т —o'5 
3600 
or: 
—.(V-€ . 
N= 3600 p | +т-о 5) 


t 


It must be noted here that the simple formula PV =a" is 
inadequate with the formula for V for greater values of n. In 
theory the long waiting-periods will be less frequent than according 
to the formula, which therefore is on the safe side; and this must 
be, as in practical work, during busy periods, different complications 
arise which delay the handling of calls. If the formula were 
absolutely correct we should in practical work have to add a factor 
of safety for higher values of п, which factor of safety could be 
found by experience. 

By means of the above formula we have calculated two tables, 
Table V corresponding to the American Bell Standard, 95 per cent. 
of calls handled of less than Io sec. waiting-period, therefore F = то 
and P = 0:05. | 

Table VI includes the values for calls handled with 9o per cent. 
of less than то seconds’ waiting-period. V = 10 and P = оло. 


TABLES FOR NUMBER OF CALLS, N, PER OPERATING HOUR. 


А, Single cord system (one operator). 
№, Double cord system, end positions (two operators). 


Na д T » ordinary positions (three operators). 

Ху Distributing system (ten operators). 

a is the measure for effective service. 

t Average time in handling a call. 

1! Number of concurrences corresponding to 10 seconds’ wait- 
ing-period. 
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TABLE V. 


95 per cent. of calls handled of less than ro sec. waiting-period. 


TABLE V.—95 per cent. of Calls Handled of Less than Ten Seconds’ 
Waiting-pertod. 

t= 2 3 4 5 6 7 8 9 IO II 12 

п = goo 283 225 100 167 150 138 128 І20 114 108 

= 851 416 238 149 100 70 51 38 30 24 19 
a, = 047 035 026 O21 017 O14 оі AIO 008 O07 ооб 
= 988 548 358 256 195 155 128 108 92 81 72 

= 055 046 040 036 033 040 028 027 026 025 o2 

| Ny = 1093 634 445 334 265 239 185 163 141 126 тз 
i = 061 033 040 046 044 047 OFF O4! 039 039 0:48 
№ = 1429 931 680 547 453 387 337 299 269 244 223 
= 070 078 077 076 076 075 075 075 075 074 074 


For 
a = 05 
Nw = 900 боо 450 360 300 257 225 200 180 164 154 


TaBLE VI.—9o fer cent. of Calls Handled of Less than Ten Seconds’ 
Waiting-period. 
Ё = 2 3 4 5 6 7 8 9 10 II 12 
= 400 1283 225 100 167 150 138 128 r20 114 rog 
№ = 1012 532 323 215 151 III 85 66 53 44 
= 056 044 026 030 025 022 010 017 015 013 012 
= 1134 648 443 325 253 205 171 146 126 112 100 
аз = 063 054 040 045 042 040 038 026 O35 034 033 
№ = 1226 742 524 399 320 266 228 198 175 157 142 
= 068 062 058 055 053 052 Оз 050 040 048 047 
Мы = 1508 088 734 583 484 4и 360 320 289 262 240 
= 084 082 082 o81 оз ogo ogo ово ово о8о о8о 
а = 05 
М — 9002 боо 450 360 300 257 225 200 180 164 150 


A considerable number of practical tests have proved to corre- 
spond very well with the results stated in the tables. It must, 
however, be noted that in order to reach these results an excellent 
standard of operating must be maintained in the exchange. 

By means of the tables, a comparison between the double-cord 
system and the distributing system may be made; it must, however, 
be remembered here that we cannot reckon with a greater value of 
а than 0'5. The exchange in Stockholm does not operate with a 
greater value of a than o4. When a for the distributing multiple 
positions exceeds that value, it will be very difficult for the silent- 
operators to select cords to disengaged multiple-operators, thus 
greatly increasing the number of concurrences and resulting in bad 
service. | | 

Using as a basis the numerical values given below, we have the 
following comparison between the double-cord and the distributing 
system. | 
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For double cord : 2 = 6 seconds and # = ro seconds for no trunk- 
ing and full trunking respectively. 

For the multiple-boards of the distributing system the values are: 
t = 5 seconds and $ = 9 seconds. 

For the silent-operators, ? is reckoned as 3 seconds, which is 
somewhat too low. 

Table V gives the following number of calls handled per operator's 
hour: 


Single 100 per cent. 
handling. trunking. 

(1) Double cord . ; . 265 ; I4I 
(2) Silent-operators at dis- 

tributing board . . 634 | 634 
(3) Distributing multiple . 360 ' 200 
(4) 2 and 3 together 

1 I 
I: C бо + 5 and 
Meee) А А 230. I52 
200 634 


It is obvious from this that economy of the distributing system in 
the case of single handling of calls is inferior to the double-cord 
system (230 against 265), while in the case of full trunking it is more 
advantageous (152 against 141). In accordance with this, no con- 
siderable difference with regard to economy of working will be found 
between the two systems. In reality the case is almost that the 
saving effected at the multiple-boards is balanced by the expense of 
the silent-operators in the distributing system. 

The results here stated have been confirmed by special tests 
made, by kind permission, at the Swedish Rikstelefon in Stockholm. 

An objection raised against the accuracy of the calculation is that 
the co-operation of the operators might not be counted арсп as being 
fully efficient. Control tests made in Copenhagen as well as in 
Stockholm, however, gave the result that, provided the operators 
had a good training, complete co-operation of the three operators 
(for end positions two) was to be expected in the case of the usual 
double-cord system. 

Our calculations strongly bore out that great importance ought 
to be attached to the co-operation of the operators; in the United 
States it has always been considered аз ап essential point to maintain 
effective team work. 


APPLIANCES TO FACILITATE TEAM WORKING. 


The fact that, according to the above stated result, no more 
economy of working was effected by the distributing system than 
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by the usual double-cord system, suggested the idea to Mr. P. V. 
Christensen, engineer to the company, of performing the work of the 
silent-operators automatically, by which means not only would their 
Salaries be saved, but it would be possible to utilise the multiple- 
operator considerably beyond that corresponding to a = 074 for 
Stockholm practice, as the automatic selecting would not bring 
about so many concurrences as the manual. 

THE CHRISTENSEN AUTOMATIC DISTRIBUTOR or selector is 
worked by compressed air. Quite a large plant may be worked by 
a fairly small compressor such as the well-known small Christensen 
Chicago compressor, manufactured by a firm of the same name, 
which is used in most American tramcars. The advantage of 
using compressed air lies particularly in the making of especially 
reliable contacts. The selector consists of a cylinder, the piston- 
rod of which carries a spring, moving over a series of contacts. 
When a disengaged line is touched a connecting cross-pin catches 
into a row of slanting teeth, and is held there by the air-pressure, 
thus making contact. The automatic selector is made for a capacity 
of twenty lines, the air-pressure is one atmosphere, the diameter of 
the piston is 16 mm., and the length of the stroke is 120 mm. The 
time of a complete forward or backward movement is 0:7 second. 
The average time for making contact will therefore be about o'4 
second. Should all the lines be engaged the selector returns to its 
first position, and the operation is repeated until a disengaged line 
is found. The patents covering this automatic selector outside 
the company belong to Mr. P. V. Christensen; it is made by 
Messrs. L. M. Ericsson & Co., Stockholm. 

At the time, however, when the final decisions were taken con- 
cerning the Copenhagen central exchange, this apparatus was too 
new to be used, with security, as a basis for the working of the 
exchange. The selectors are, however, used for other purposes, for 
instance, in connection with order wires, as has been described in 
the * Elektrotechnische Zeitschrift, H. 42, 1909. 

In Copenhagen order-wires are used for all traffic from the 
smaller exchanges to the central exchange, thus proportionately 
more work is allotted to the small exchange having the less 
expensive positions, while economy is effected with the positions 
at the expensive multiple of the central exchange by arranging B 
handling of calls. For traffic from the central exchange to the 
smaller exchanges order-wires have been prepared, but calculations 
show that cheaper plant and working is obtained by making 
direct connection from the central exchange to the operators at 
the multiple of the smaller exchanges. In order to make this 
really economical, good team-work must be established on this 
point, and to obtain this it is planned to give the trunk-lines 
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automatic selectors for finding a disengaged operator. Іп this 
way not only could operators’ work be saved, but the expensive 
A positions at the central exchange could be better utilised. 

In the case of the next extension of the central exchange it 15 
intended to use the Christensen automatic selector for a group of 
the largest subscribers. It is a matter of course that the saving 
effected, in using an automatic contrivance like the one spoken of 
here, will especially be noticed in the case of lines with great traffic, 
whereas the saving effected on less busy lines probably will be too 
small to cover expenses for construction and maintenance. 

THE JOHANNSEN AID-SYSTEM.—In the case of the ordinary 
double-cord system we can, according to the tables given above, get 
no greater efficiency of service than the one corresponding to u = 0:4 
or 0°44 respectively of trunking or no trunking when an excellent 
handling of calls is wanted. It would, therefore, be desirable to be 
able to take the loads off the operators during busy periods, which 
is effected by the American system with “ ancillary jacks,” where the 
answering jacks and lamps are repeated three times in order to 
allow 3 x 3 = 9 operators to answer every call. Another way to get 
more economy is the ** overflow contrivances," by which the operators 
can direct the calls, which they are unable to handle themselves, to a 
number of aiding operators. In the Johannsen aid-system the operator 
connects, as with the overflow systems, the subscriber whom she is 
unable to answer herself, with another operator, not at any special 
auxiliary board, but with an operator in the same group of twenty posi- 
tions to which she herself belongs, who for the moment is disengaged. So 
she acts in busy moments as a silent distributing-operator with 
automatic selection. In this system the Christensen automatic 
selector is made use of in this way, every operator having three 
cords, each connected to such a selector. When the operator has 
one or two subscribers awaiting answer and one more yet arrives, 
she makes use of one of these cords for connecting him with a dis- 
engaged colleague. Each operator has four aiding cords to handle 
the subscribers distributed to her in this way. | 

The aid-system has for nearly a year been practically used at 
the company's “ East" exchange, an exchange having about 3000 
subscribers and built by the Western Electric Company (Zwietusch, 
Berlin). When this system was introduced, the handling of the 
calls was submitted to a careful investigation by an engineer of the 
company. The result was that instead of the original 160 sub- 
scribers' jacks per position, 220 jacks could be set up, thereby 
avoiding an otherwise necessary extension of the exchange. We 
must, however, observe that this saving was not effected by the 
aid-system alone, but was also due to the careful investigation 
of the working of the exchange generally. The direct efficiency 
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of the aid-system may be proved experimentally by putting it out 
of use. The result will immediately be a considerable increase in 
the number of long waiting-periods and too great a strain on the 
Operators. - 

The effect of the aid-system is such that the efficiency of service 
of the operators, “а,” may be raised from o'4 to 0:5 without lowering 
the quality of working, which would correspond to a saving in the 
working expense of about 20 per cent. With regard to the use made 
of the aid-system, we may observe that about 10 per cent. of the 
calls are handled by means of it. 

The aid-system has been patented in most European countries, 
and the patents are owned by the Copenhagen Telephone Company. 
In the new central exchange of the company, which was opened for 
traffic in June, тото, the aid-system 15 being installed, arrangement 
being made for six groups of twenty positions, and it is expected to 
be ready for service during the winter. 

A special application of the principles of the aid-system can be 
made in the case of the silent operators of the distributing system. 
A great difficulty in this system is the finding of disengaged 
multiple operators by the silent operators during busy periods. И 
the connecting lines are equipped with automatic selectors, the work 
of the silent operators will be much facilitated and the efficiency ot 
the multiple operators considerably increased. 

A most simple application of the aid-system has been made use 
of in smaller exchanges. At every operator's position are fitted two 
aid-cords. "When a subscriber's signal is answered by means of one 
of these cords, two lamps glow in two different panels at suitable 
distances from the operator. Each of these lamps can therefore be 
answered by one of three other operators. The arrangement is 
exceedingly simple, and is nearly as efficient as the “апсШагу- 
Jacks " system. 


CONCLUSION. 


The Danish Telegraph and Telephone Act provides, in principle, 
for the exclusive right of the State to work the telephone system, 
but it gives the Government the right to grant concessions for the 
working of telephone systems to private companies. The Govern- 
ment supervises the companies and fixes the maximum rates. 

The particular geographical conditions of the country, the 
separation of the different provinces and islands by sounds and 
belts, has made the arrangement quite natural of forming a company 
for each individual part of the country, whilst the connection 
between the different parts mutually, as well as with foreign 
countries, is worked by the State. The local telephone companies 
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are working under favourable conditions, yield suitable interest on 
their capital, whilst the moderate rates have effected so large an 
accession of subscribers that Denmark has become the country in 
Europe in which there are the largest number of telephones in pro- 
portion to the population; this may be seen from the following 
comparison at the close of 1909 (‘Electrical Review and Western 
Electrician’), which gives the number of telephones per 1000 
inhabitants: 


Denmark . . 3372 Holland 9 
Sweden қ . 317 Belgium 6 
Norway 2. 23 France . 5 
Switzerland . 23 Austria Hungary 3 
Germany . . IS Italy 2 
England . . I3 Russia : . I 


Among European capitals, Stockholm is far in advance with 
regard to the number of telephones. The extraordinarily great 
development in Stockholm is due to competition, begun at an early 
period, between two private companies and followed by a competi- 
tion between the united private companies and the State. The 
condition of affairs in Stockholm, however interesting they may be, 
cannot therefore be taken as a standard for the development in a 
European city. 

In Copenhagen the government has fixed the rates, after previous 
negotiations between the company and representatives of the sub- 
scribers, by which the parties came to an understanding on the main 
points. The basis for the agreement was a desire on the part of the 
subscribers to have ‘‘ the possesston of a telephone” as cheap as 
possible; this desire was formulated by Mr. Sigurd Berg, later 
Secretary of State. Provided it may be deemed the right thing, to 
let the telephonic service support itself, as is the case in Denmark, 
so that it shall pay no royalty to the State and Municipality, nor 
have any subsidy, then a sound development will require that each 
class of rate taken by itself will cover the corresponding expenses, and 
this will, with logical consistency, lead to the arrangement introduced 
in Copenhagen of different technical principles applied to “агре” 
and “ small" subscribers. From this follows, that a uniform tariff, 
a fixed basis rate plus payment per call, is not rational in large modern 
centres of population. The basis rate will be too high for the 
‘small " subscribers and the message rate too high for the “ large” 
subscribers. 

Without having special knowledge of the difficult condition of 
affairs prevalent in the great million-cities, it is not easy to judge 
whether the Copenhagen system with a central exchange for large 
subscribers and district exchanges for the small subscribers is prac- 
ticable in such cities. In favour of the system, however, it may be 
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said that the characteristic difference between ‘‘large " and “ small" 
subscribers will be still more pronounced in the large capitals, 
wherefore the percentage of large subscribers may be placed con- 
siderably lower than in Copenhagen. The question is mostly 
dependent on how many subscribers' lines may be accommodated in 
one exchange. On this point the highly esteemed Mr. Н. Т. 
Cedergren, late manager of the telephone companies in Stockholm, 
whose early death is a matter of deep regret, has indicated a way by 
constructing a multiple which accommodates 50,000 jacks within the 
reach of one operator. This construction is already in practical use 
both in Sweden and Russia, and provided expectations are justified, · 
the large subscribers in even the largest cities may be accommodated 
ina single exchange. A multiple, however, of the usual type with 
20,000 numbers will be sufficient for the large subscribers in a city 
having 100,000 or more subscribers. 

The large expenses of handling calls have in several European 
cities, especially in Germany and Austria, raised the question of 
automatic exchanges. To this must be said that an entirely auto- 
matic system will not allow of competition with other systems in the 
case of small subscribers. It does not pay to set up automatic 
apparatus which will only be operated once or twice a day. It 
furthermore seems doubtful whether the automats, which may be 
excellent for ordinary subscribers, are suitable for large subscribers 
having their own switchboards and heavily loaded exchange lines. 
The experience, for instance of Chicago, does not point in that 
direction. In regard to the wider distribution of the telephone 
which must be the object of the future, the full automatic system 
will not offer the right solution. 

Matters are quite different with regard to the latest system from 
America, namely, the semi-automatic system taken up by the great 
Bell organisation as well as by ‘‘ independent ” companies. As is 
known, the object with these semi-automatic systems is to let the 
operator, and not the subscriber, use the automat. As far as can be 
judged this system may present a solution, providing as it does a 
cheap and proper handling of calls for the large as well as for the 
small subscribers. 

The choosing of the right telephone system for a large city is a 
matter of far-reaching technical and financial importance. And 
the writer has in this paper endeavoured to analyse the question 
on the basis of practical experience in Copenhagen, which, with 
regard to the number of telephones per inhabitants, is some years in 
advance of most other European cities. 

This summary may be stated as follows: 

(1) That future new subscribers will principally consist of small 
users. 
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(2) That the difference between large and small subscribers’ use 
of the telephone will constantly increase. 

(3) That small subscribers will prefer (and may be granted) a 
small yearly rental with relatively high message rates. 

(4) That large subscribers will prefer to pay a high yearly rental 
in order to obtain low message rates. 

(5) That the above-mentioned different requirements may be 
granted by adopting different plant for the two kinds of subscribers. 

(6) That it is not difficult to divide subscribers into classes 
according to their use of the telephone so that exact counting may 
be omitted. 

(7) And that a full automatic system probably cannot be devised 
to permit of the low basis rates for small subscribers required by 
modern development 


TELEPHONE TRANSMISSION TREATED GRA- 
PHICALLY, WITH SPECIAL REFERENCE 
TO NON-UNIFORM. CIRCUITS. 


By А. С. Lee, B.Sc., A.M.LE.E. 
(Continued from page 243.) 00 


THE process of calculation for alternating currents is similar, 
except that the inductance and capacity of the circuit have to be 
taken into account. We will now proceed to calculate graphically 
the current in a circuit of 20 lbs. standard cable. 

Commencing at the receiving end we have a receiver and the 
secondary winding of the induction coil in circuit. We will assume 
that a current of г milliampére is received. The impedance of 
the receiving apparatus worked out as previously shown is taken 
to be 381 ohms | 534°. Then the voltage drop across the receiving 
apparatus is 381" x ‘oor amp. = °381 volt. It will be convenient 
to draw the current to a scale 1000 times that of the volts, t.e. the 
current.in milliampéres will.be to the same scale as the volts. We 
now set off on paper (see 4) a horizontal line, OC, to represent one 
milliampére to scale, and at an angle of 531? we set off the voltage 
drop in the receiving apparatus OV = °381 volt. Now in the first 
mile from the receiving end we have an impedance drop due to the 
resistance and inductance of the two wires. For 20 lb. cable the 
impedance per mile (at a frequency of 750 periods per second) is 
88°2 ohms | 3*4'. Then the voltage at one mile from the receiver 
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will be 88:2 ohms x ‘oor amp. = ‘o882 volt more than the voltage 
at the receiver. To be strictly accurate it is *381 + 70552 = ‘45, 
the quantities being added together vectorially. 


Current in Receiver 3/0. 


4.— CONSTRUCTION FOR CURRENT AND VOLTAGE. 


A slight digression is necessary here to explain the process of 
vectorial or graphical addition. This is similar to the process 
employed in adding forces in the well-known “triangle of forces." 
If we have two forces represented in magnitude and direction by 
AB and CD (see 5), then the resultant or sum of the two forces is 


8 D 
———— 
A © D 
A 3/2. 
977. 
5.—Two FORCES REPRESENTED BY VECTORS. 6.— ADDITION OF VECTORS. 


obtained by placing the two lines end to end in their correct angular 
positions, when a line joining 4 and D and closing the triangle (6) 
gives the sum of the two forces. 

This is in effect an addition of vectors, and may be expressed 
as follows: the vector sum of 4B and CD is AD. 

Continuing with our diagram, 4, the voltage drop, *0882 volt, is 
set off at an angle of 3? 4' in advance of the current line. This is 
represented by the line = VV,. The voltage at the end of the first 
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mile from the receiver is therefore the vector sum of OV and FV, 
or OV.. 

The admittance of one mile of 20-1Ь. cable may be found by the 
graphical method, previously described to be 254 х ro—5 mho 
89° 46’ at a frequency of 750 periods per second. There will, 
therefore, be a change of current in the first-mile section of OV, 
multiplied by the admittance, or 745 x 254 x 10— = ‘114 x 
10—? ampère = 7114 milliampére. Call this CC,, and remembering 
that it has to be added vectorially to the current of 1 milliampére at 
the receiving end, we set off in 4 CC, at an angle of 89? 46’ in 
advance of the voltage OV. 

Now we һауе OV, and OC, as the voltage and current respec- 
tively at a point one mile from the receiver. Finding the value of 
OC, by measurement from the drawing, we can calculate the 
voltage drop in the portion of the circuit between the first and 
second miles. Calling this VV, we set it off at an angle of 3° 4° in 
advance of OC,, obtaining OV, as the voltage at the second mile 
from the receiver. Multiplying OV, by 7254 gives the current 
change, СІС,, in milliampéres in the circuit between the first and 
second miles. Adding C, C, vectorially (at an angle of 89? 46' to 
ОР) to OC, we get ОС, as the current at the second mile. Repeat- 
ing the process we get V, V, at an angle of 3? 4' with OC,, giving us 
OV,, from which, by calculation, С; С, is obtained, and set off at an 
angle of 89? 46’ with OV,, giving us OC;, the current at the third 
mile, and so on. 

This process is repeated for each mile until we come to the 
sending end. 

A further digression may be made here to explain a few simpli- 
fications* of the process of drawing the curves. It will have been 
observed that the voltage changes for each mile are at a constant 
angle (for this type of cable) of | 3? 4' in advance of the current 
causing them. Similarly, changes of current are at a constant angle 
of 89? 46’ in advance of the voltage causing them. These angles 
may be set out in paper or cardboard and labelled with the type of 
circuit to which they refer, and they are then always available for 
drawing the curves. It will also have been noted that the process of 
multiplication is necessary when finding the change of current or 
voltage in each section. This is most conveniently done graphically, 
as follows. 

Set off a line (see 7) horizontally to represent 100 m.a. or volts, 
and erect a perpendicular at one end. Set off on this the voltage 
and current changes for roo m.a. and 100 volts respectively, and 
join these points to the zero end of the line. It will be seen, by the 


* These were given by Dr. C. V. Drysdale in an interesting article on the subject 
which appeared in the ' Electrician, December, 1907. 
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principles of Euclid, that if we require to find, say, the voltage 
change when the current is 10 m.a., the perpendicular intercept 
erected at this point will give us "882 volt. In other words, the 
arrangement is merely a proportional scale, and to find the voltage 


254. Curren! Change 


882 Vollage Chonge 


o /O го Зо 40 50 бо 70 80 90 /oo Wolls or fJilliamperes 
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7.— PROPORTIONAL SCALE. 


change for a current of OC,, say, we measure off OC, with the 
dividers from 4 and lay off the length along the horizontal line in 
7. Again using the dividers, we find the perpendicular distance 
from this point to the volt-change line, and we get the required 


V20 
Er an) Receiving end 
Oo” Co 


рге? 


- 
® T 
- 
-æ 
-. 


Vi. Bending end 


3/3 


8. —Соввехт AND VOLTAGE 20 LB. CABLE. Zr = 44,8009 | 315°. Forty-six 
MILES IN LENGTH. 


length of V, Из. Тһе set-square is next brought into operation and 
placed in position at the proper angle with OC,, and V, V, is marked 
off with the dividers. The same operation is repeated for the 
current changes, using the other line. 
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To return to the curve we were drawing in 4, we continue the 
process until the sending end is reached, when we have as voltage and 
current ОГ and ОС, for forty-six miles of cable (see 8). We have 
now to add the impedance drop at the sending end. This is the 
same as the impedance at the receiving end, similar apparatus 
being in circuit, and is Z, = 381" | 533°. The voltage drop is Z* х 
OC 4, which can be obtained by multiplication or graphically. Call 
this V,,, E, and add it vectorially to OV,,, remembering that it is 
531? in advance of ОС. We then obtain ОЕ, the E.M.F. at the 
sending end. 

We have now finished our work and can proceed to obtain some 
information from the curve. 

It will be observed that the radial distances give the values of 
voltage and current respectively. By dividing one by the other we 
obtain an impedance. The total impedance, when corrected by a 
co-efficient (for probable value of which see appendix), gives a value 
by which the efficiency of circuits may be compared. The following 
are definitions of terms used in this connection. | 
EMFE 


Received current. 


PD at sending end. Denoted by 2... 
Current at sending end. 


This impedance determines the drop in the transmitter. 
PD at sending end. Denoted by Z, ,. 


Receiving end impedance = < 27:5 
Э р Received current. 

This is the impedance of the line neglecting the impedance of 

the transmitter. 


Total impedance = Denoted by 27, 


Sending end impedance = 


(To be continued.) 


GILBERT. 
By AND. FRASER. 


WHEN Gilbert first saw the light in 1540 the Renaissance, which 
had originated in Italy in the fourteenth century, and had slowly 
travelled westwards in the interval, was nearing its maturity. 
With temporary cessation of wars, men turned their activities into 
the paths of literature, science, and art, and in no country was the 
influence of the new spirit more profoundly or more widely felt than 
in England. 

The period we are dealing with is that of Spenser, Shakespeare, 
and Bacon. It was characterised by a growing tendency on the 
part of scholars to abandon the Latin in which their learned treatises 
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were usually written and to adopt the language of their own 
countries, and amongst the celebrities who contributed to the 
advancement of learning in this country not the least conspicuous 
in the galaxy was Gilbert of Colchester. 

The son of a Suffolk gentleman, named Hierom Gylberd, he was 
educated at St. John’s College, Cambridge, where he graduated B.A. 
in 1560, took his M.A. degree in 1564, and became M.D. in 1569. 

In the year 1600, after having previously held various offices in 
the College of Physicians, he became President, and was generally 
recognised as the most distinguished scientist of his day. 

At this time his superior abilities attracted the attention of Queen 
Elizabeth, who forthwith appointed him to the post of Royal physi- 
cian—a post which he held until his death in the reign of her 
successor. This promotion was not without its drawbacks, for it 
resulted in the dispersion of a band of savants who were in the habit 
of meeting periodically at Gilbert’s house in a street near Upper 
Thames Street. 

Although a man of many activities, his claim to distinction may 
be regarded as founded on the fact that he was the first to give to 
the world a comprehensive and systematic contribution on the sub-. 
jects of magnetism and electricity. Prior to his day the directive 
action observed to control the movements of the magnetic needle 
was attributed to extra-terrestrial influence, but Gilbert, as the result 
of his investigations, was led to other conclusions. 

In his book, ‘De Magnete, Magnetisque corporibus et de 
Magnete Tellure, published in 1600, he begins by discussing the 
existing state of knowledge concerning magnets, passes on to 
etymological considerations regarding the lodestone and its various 
names, dealing, e passant, with the attractive properties of amber, 
and concludes with a discussion of the properties of the loadstone, 
which he illustrates by diagrams and descriptions of experiments 
upon attraction, directivity, and declination. He shows how the 
needle may be used for the determination of latitude, and sums up 
with the conclusion that all the observed phenomena are explicable 
on the assumption that the earth is one huge spherical magnet. 

Gilbert was the first to draw a distinction between “electrics ” 
and “ non-electrics," or what we now term non-conductors and con- 
ductors. To quote his own words: ‘ Those substances which have 
received their chief growth from moisture, or have been compacted 
from materials in long ages, 1f rubbed after they have been polished 
and when they remain bright with friction—towards those substances 
everything, if presented to them in the air, turns if its too heavy 
weight does not prevent it. For amber has been compacted of 
moisture and jet also. Lucid gems are made of water. 

So clear glass is fused out of sand, and from other substances which 
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have their origin in humid juices. But the dross of metals, as also 
metals, stones, rocks, woods, contain earth rather, or are mixed 
with а good deal of earth, and therefore they do not attract."* 

The above quaint distinction marked a real step in the science 
of electrostatics. Unfortunately, however, Gilbert did not go far 
enough, but he, at any rate, gave the initial stimulus in a direction 
that was to be productive of much subsequent investigation and 
discovery. | ` 

„ An admitted authority, in his day, on the subjects of meteorology 
and astronomy, he yet found time to make incursions into the realm 
of chemistry, “attaining to great exactness therein.” Nothing of 
his work in this direction has been left behind. 

All the books, globes, instruments, and minerals which he 
bequeathed to the College of Physicians were destroyed in the 
great fire of London in 1666. 

Praised by Galileo and Bacon, the latter of whom refers to him 
in his ‘ Advancement of Learning ’ in words that seem to glow with 
a national pride as “ our own countryman Gilbertus," we cannot 
convey a better idea of the eminence to which he had attained than 
by quoting the words of Fuller in his book the * Worthies of England,’ 
where he says, ‘‘Mahomet’s tomb at Mecha is said strangely to 
hang up, attracted by some invisible lodestone, but the memory of 
this doctor will never fall to the ground, which his incomparable 
book ‘De Magnete' will support to eternity.” 

To read the record of this pioneer in electricity—the ‘‘ Father of 
Electricity," as he has been called, and to remember that he dis- 
entangled science from the mysticism in which it was wrapped— 
often purposely so—by inductive and experimental methods, long 
before Bacon—to whom the inception of the system is generally 
accredited—had employed them, one cannot repress a feeling of 
admiration for this brilliant worker, who, although steeped in the 
atmosphere of a court redolent with intrigue, favouritism, and 
corruption, yet steadily pursued his search for truth until the time 
came when, a victim to the plague, his remains were consigned to 
that earth which had occupied so much of his life-work and thoughts 
with the simple inscription telling unto men that— | 


“ Obiit anno Redemptionis Humane 1603 
Novembris ulttmo ætatis suz 63.” 


* ‘Gilbert cf Colchester,’ by Prof. S. P. Thompson. 
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SYSTEMATIC WHEATSTONE WORKING. 
By J. MARTIN. 


For many years after the transfer of the telegraphs to the State, 
Wheatstone working was used between large centres in connection 
with commercial messages as well as press work. The method of 
working was “ар and down " in batches of six or twelve messages ; 
this no doubt being necessary owing to the small number of wires 
which existed at that time, together with the method of charging 
for telegrams, viz. twenty words—with free addresses—for one 
shilling. The public took full advantage of this free address privi- 
lege; many of the addresses contained more words than the text. 
When the addresses had to be paid for, it was astonishing how brief 
they became. 

With the introduction of sixpenny telegrams a considerable 
increase in the number of wires was made. From this time forward 
the Department gradually replaced Wheatstone by key and sounder 
working. As the number of telegrams increased more wires were 
provided, and sounder working became practically universally used. 
Wheatstone working was only reverted to for special arrangements, 
breakdowns, and press work. Such is the extent to which key 
working has been extended that but a comparatively few really 
experienced Wheatstone operators can now be found in any of the 
large offices. Wheatstone working on the original lines, as every 
telegraphist knows, involves the transcribing of the messages from 
the slip, and consequently necessitates the employment of a con- 
siderable staff for the purpose if delay to the messages is to be 
avoided. There is, of course, something to be advanced in favour of 
key as against Wheatstone working. Given efficient operators on a 
duplex circuit a total of 100 messages per hour would be dealt with, 
averaging 25 per operator per hour, and this could very well be 
maintained. In addition, there would be but little delay if a 
sufficient number of channels were provided, whereas with Wheat- 
stone working there is always a danger of delay arising at the 
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sending end, and of slip accumulating at the receiving end, unless 
the working is thoroughly well organised. 

From about 1895 inventors have come along with various systems 
of printing telegraphs, writing telegraphs, keyboard perforators, 
keyboard transmitters—some good, some bad, and others indifferent 
—but all introduced with a view of replacing the simple Morse system, 
and considerable sums have been expended on experimental work in 
this direction. The Post Office has not been backward in assisting, 
developing, and perfecting anything giving promise of success. · 

In 1908 steps were taken to compare the output, cost, etc., of 
the various systems then in use, and tables taken from the report 
were published in the Post OFFICE ELECTRICAL ENGINEERS’ 
JOURNAL of January, 1909, and are worthy of a little consideration. 

Schedule A dealt with the actual amount of traffic handled over 
a period of two weeks between the hours of ІІ a.m. and 4 р.т., 
except Saturdays, when the hours were between тг a.m. and 2 p.m. 
Schedule B showed the cost incurred by the different systems at the 
London end of the circuit in dealing with the traffic, whilst Schedule 
C gave a statement of the engineering costs. 

Whilst the number of messages per operator per hour was 272 
for Wheatstone against 39'9 for quadruplex, the possible output of 
the Wheatstone was 19,695 against 9055 for quad.—that is to say, 
the percentage of idle periods due to various causes was considerable 
for Wheatstone as compared with the other systems. If necessary 
a speed of 250 words per minute could have been obtained on the 
Wheatstone, which would have given a maximum of 26,190 messages 
over the same period. 

In Schedule B the cost per 1000 messages worked out at practi- 
cally £2 os. od. for Wheatstone against Дт 6s. od. for quadruplex, 
and from Schedule C the engineering costs per day were Is. rod. and 
5d. respectively. 

Had the experimental trials been carried out under what is now 
known as “systematic Wheatstone working," we should have found 
the figures in Schedule A 40 per operator per hour, if not higher, 
which would have reduced the cost per 1000 messages, but it is 
probable that the engineering costs in Schedule C would have been 
somewhat higher on account of the keyboard perforator requiring 
more attention than the ordinary perforator. 

It cannot but be admitted that the Wheatstone, with its simple 
Morse code, was not disgraced, and not only did it hold its own, but 
came out very creditably. 

In 1907-8 experimental trials were made with Kotyra and 
Gell keyboard perforators, and it was soon seen that this form 
of apparatus was destined to play an important part in connection 
with Wheatstone working. 
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In 1908 it was suggested that a systematic method of Wheatstone 
working, which would include the gumming of the received slip 
instead of transcribing the messages, and the use of keyboard 
perforators, would enable all the work between Edinburgh and 
London to be dealt with on one wire. The system sought to 


secure : 

(1) Economy of wires for carrying the traffic, and consequently 
economy in maintenance and wayleave charges. 

(2) Increase in the efficiency of working the circuits as regards 
curtailing the delay and increasing the output. 

(3) Economy of staff. 


I.— SYSTEMATIC WHEATSTONE WORKING ARRANGEMENTS AT EDINBORO’. 


For this system of working two circuits are provided, one for the 
traffic, the other to serve as a reserve, either for overflow of traffic, 
or in the event of No. 1 breaking down. 

The apparatus is fitted on a double table and the two sets placed 
back to back, and so arranged that all the punchers are situated at 
one end of the table, and the gummers, check clerk, typewriters, 
etc., at the other end. A general view of this arrangement is given 
in I. 

The set on the right side is the working circuit and that on the 
far side is the reserve. I shows both circuits manned—this is an 
exceptional and special arrangement on the TS-Edinburgh circuit, 
due to the Creed printer being in use at the TS end, and was made 
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to meet the requirements of the Creed apparatus. A spare receiver 
and switch were originally provided, so that in the event of excep- 
tional pressure two gummers could be employed, each having his 
own receiver. The switch enabled either No. 1 or 2 to be brought 
into use. This arrangement prevented the slip accumulating at the 
first receiver, which would have had to be torn off and handed to the 
second gummer. As the operators became more experienced in 


2.—SysTEMATIC WHEATSTONE WCRKING. KorvRA KEYBOARD PERFORATOR. 


gumming it was found that the additional receiver could be dispensed 
with. 

The transmitters and receivers are driven by small motors, а h.p., 
worked with a pressure of 30 volts. 

The messages are, as a general rule, punched by means of key- 
board perforators* shown in 2 and 3, that shown in 2 being a 
Kotyra type, and that in 3 a Gell type. With these keyboard per- 
forators it is possible to punch 120 messages per hour. Mr. Ogilvie, 
{Бе’орегафог shown in 3, has punched 110 with the Gell perforator. 


* One of these perforators will be described in a later article. 
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4.—SysTEMATIC WHEATSTONE WorKING. THE “GUMMER” AND THE 
' CHECKER.” 
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Three skilled operators using keyboard perforators are able to 
feed a transmitter running at 120 words per minute. The operators’ 
average rate of perforating is 50 to 60 messages per hour. 

A gumming board for holding the special forms and a dextrineur 
—known as the “ gummer "—are placed on the left of the receiver 
when viewed from the front of the table; 4 shows the board, gum- 
ming wheel and gummer, and 9 shows the dextrineur separately. 

The slip passes through a device on the dextrineur for holding it 
down, then over the wheel which carries the gum, through a similar 
arrangement in the front, and over a triangular piece of brass having 
for its object the removal of surplus gum from the slip, and, finally, 


5.—SvsrEMaTiC WHEATSTONE WorRKING. THE MARVELLOUS CREED TYPE- 
WRITER, WHICH IS FED WITH WHEATSTONE SLIP AND PRODUCES ТҮРЕ- 
WRITTEN MESSAGES. 


through a slip guide. The operator draws the slip forward with his 
left hand, and, in so doing, causes the surface of the gumming wheel 
to revolve in the gum placed in the well of the dextrineur. The 
slip, which, after passing over the wheel, has its underside gummed, is 
placed on the forms, each message occupying one form. The 
operator shown in 4 can gum approximately five messages per 
minute. 

Messages for local delivery and also those for transmission are 
gummed on the forms. The messages for local delivery are typed 
up by means of an “ Oliver " typewriter, shown on the right side of the 


table in I. 


One of the typists has typed 100 messages in an hour, but this is 
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exceptional. Fifty to sixty messages per hour is considered good 
operating. | 

At the C. T.O. the gumming has not been altogether successful, 
owing to the conditions of the office being somewhat exceptional, 
and entirely different from those in the provinces. As is well known 
to our readers, the apparatus in the C.T.O. is spread over a very 
large area and on different floors. As it was found impracticable to 
count and check the messages from the gummed slip before passing 
them forward, serious delay resulted to some of the messages before 
they were finally disposed of. The result was that considerable 
delay arose at the circuit before the turn of a given message was 
reached and the necessity for a correction ascertained. The message 
had then to be returned to the circuit from which it was received, and 
It requires no stretch of imagination to see that heavy delay must in 
such circumstances be inevitable. 

It was, therefore, very reluctantly decided to transcribe the 
messages from the slip, and this is done at the average rate of 
between twenty-five and thirty-five messages per operator per hour. 

Although gumming has been abandoned in London, it is an open 
question whether it should not have been retained, as with more 
experience in this method of dealing with the slip it is thought the 
work would have been more expeditiously disposed of. 

At the London end of the London- Edinburgh circuit the received 
messages are re-perforated automatically by means of a Creed 
receiver, after which the slip is fed through an automatic type- 
writer, shown in 5 (a very ingenious and clever invention of Mr. 
Creed), and the messages are printed in Roman type on a Morse 
slip. The slip is then gummed on the usual forms for delivery to 
the public, or passed on for transmission. 

In the provinces the messages for transmission are sent from the 
slip. This reduces the liability of error in transcribing. 

The modus operandi of dealing with the traffic is as follows : 

The messages are given serial numbers as a safeguard against 
loss, and the slips are prepared by the keyboard perforator in batches 
of from three to six, according to the traffic and the number of 
punchers employed. The separate prepared slips are wrapped up in 
the relevant forms, kept in position by a clamping-peg, and passed 
on to the operator in charge of the transmitter. 

All the received slip is gummed on special forms, and the forms 
passed on to the checker (shown on the left hand of the gummer in 
4) who writes on the top the name of the office for which the 
message is intended and the time received. If the message is for 
local delivery the time of receipt only is entered on the form, and it 
is then passed on to the typist ; if for transmission it is dealt with 
in the ordinary manner by the distributing messenger. 
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Specimens of the forms are given in 6, 7 and 8. 

Organised Wheatstone working has revolutionised the method 
of dealing with the traffic at Edinburgh. 

Prior to its introduction key working was principally used, but it 
did not lend itself to any rush of traffic, and, as a consequence, 
spasmodic Wheatstone working, with all its attendant disadvantages 
and confusion, had to be resorted to almost daily. The dread of 
accumulation of slip at the receiving end and the inevitable delay 
which followed, owing to the difficulty in obtaining writers to 
transcribe it, caused the superintendents to avoid it as much as 
possible. 


Ы 


s 


қ; 


T 


Я 


ud 


Q.— SYSTEMATIC WHEATSTONE WORKING. DEXTRINEUR, WITH SLIP IN POSITION. 


With the introduction of gumming the worry and anxiety pre- 
viously experienced by the superintendents disappeared, and smooth 
working resulted on all occasions whether ordinary or heavy traffic, 
caused by a breakdown, had to be dealt with. 

With the new system the slip is gummed almost immediately it 
leaves the receiver, and in an incredibly short space of time the 
gummed messages are distributed to the various circuits for trans- 
mission, and to the typist for typing, with practically little or no 
delay, no matter how unequal the flow of traffic may be. 

The elasticity of the system is such as to lend itself to dealing 
with considerable fluctuations of traffic without any danger of delay 
accruing. When a rush of work has to be handled the superinten- 
dent has only to employ one or two additional punchers temporarily, 
to dispose of it. 
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As regards the effect of an increase of traffic on the gummer, this 
can very well be ignored. As previously stated, a “ gummer ” can 
gum 250 to 300 messages per hour, and up to the present the 
number passing in one direction has not exceeded 300. 

Further, systematic Wheatstone working is invaluable at offices 
dealing with fish traffic, where heavy batches of messages are handed 
in and which must necessarily bear the same code. 

Prior to the introduction of the system at Grimsby and Milford 
Haven the superintendents experienced daily worry and anxiety to 
prevent delay arising, but this was of no avail, as the delay reached 
sixty minutes and was frequently exceeded. Now the delay seldom 
exceeds fifteen to twenty minutes, and those responsible for the dis- 
posal of the work are not only relieved of the previous worry and 
anxiety, but complaints of delay from the fish merchants have 
practically ceased. 

At the Birmingham end of the Milford Haven—Birmingham circuit, 
instead of the slip accumulating it is gummed up and the messages 
put into circulation immediately the slip passes from the receiver. 

There is little doubt but that the system, with its attendant 
reduction of delay, has been the means of increasing the traffic at 
both Grimsby and Milford Haven. 

If an office is required to assist another office in time of a break- 
down all that is necessary is to place a '* gummer " at the receiver, 
and the messages are put into circulation without delay or confusion 
and the superintendent is relieved of any anxiety as to providing 
writers. 

The transmitting operators find no difficulty in signalling from 
the Morse slip, and in addition it trains them in slip reading. 

If there are many R Q's (corrections) required in ordinary 
Wheatstone working, there is trouble and confusion and consequently 
delay, but in systematic Wheatstone “ R Q's" are dealt with in such 
a manner as to reduce this trouble to a minimum and so as not to 
interfere with the general working. The “К Q's" are given serial 
numbers and the requests for corrections made as brief as possible: 
for instance, when London asks for a correction from Edinburgh the 
request would be made as follows: 

“КОК OQ ro (serial number) for Edinburgh repeat your 127 
(serial number of message)."' 

And Edinburgh would reply : 

“ROR О то for TS repetition of 127," and the repetition would 
follow. 

All R Q's are punched so that the ordinary flow of the traffic is not 
interrupted. It is of the utmost importance that the requests for 
corrections should receive prompt attention so as to prevent delay to 
the messages. 
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There are many points in systematic Wheatstone working that 
require careful and close attention, such as the distribution of the 
messages to the punchers, the running of batches of messages 
through the transmitter in proper order, the close feeding of the 
transmitter so as to obtain full advantage of the speed, and keeping 
the punched slips in order after passing through the transmitter, so 
that, in the event of a request to re-run any particular batch, the 
slip can be picked up quickly, etc.; in fact, the success of the system 
to a great extent depends on the attention given to minor details, 
so that an even flow of traffic is maintained. 

There is one point, and an important one, which is absolutely 
essential for the successful working of the system, and that is the 
- stable condition of the wires. When it is considered that all the 
traffic between two busy centres is concentrated on one wire, it will 
be seen how absolutely necessary it is that the wire should be kept 
free from even the slightest interruptions. There is nothing more 
calculated to cause confusion and pile up delay than interruptions 
to a busy wire. | 

After the systematic Wheatstone system had been installed 
between London and Edinburgh, it was found that there was not 
sufficient traffic to fill the wire, and it was decided to close the 
London-Inverness circuit and circulate the messages viá Edinburgh. 
Still the circuit was not fully occupied, and the London-Leith wire 
was closed and the work circulated viá Edinburgh. Although the 
Inverness and Leith traffic assisted to reduce the idle time, yet the 
circuit could very well take more messages if available. During the 
summer months approximately 2800 messages per day are dealt 
with, and during the winter months 2000. It will thus be seen that 
not only was it possible to dispense with several of the Edinburgh 
wires, but it effected the closing of the long circuits from London to 
Inverness and Leith and resulted in a saving of some £5000 in 
maintenance. In addition to this, the delay was reduced from sixty 
to ten minutes, which, in itself, was of the utmost importance. 

The following tables show what has been accomplished : 


Circuits in use between London and Edinburgh before Systematic 
Wheatstone installed. 


Circuit. Particulars of apparatus. 


———— --- —M -- — + — — — € —— € ——————— — — 


Double current sounder duplex with Wheatstone in | 
reserve. 


. 1 Quadruplex, but usually worked duplex on the “А” 
. side, with occasional use of the “В” side simplex. 
.* Double current duplex. 


ANNAU 


У c M — -- - ----- 


SYSTEMATIC WHEATSTONE WORKING. TELEGRAPHS 


Circuits in use between London and Edinburgh before Systematic 
Wheatstone installed—continued. 


Circuits. Repeaters in circuit— 
London-Edinbro' 1 . А Preston. 
» 4 B ” 
| a 5 York. 
6 Leeds. 


Circuits in use after Systematic Wheatstone installed. 


| Circuit. | Particulars of apparatus. | 


1 == —— —————— — - ra --- - ————— —— — ——— -- 


London-Edinbro' r(under- | Wheatstone duplex. | 
ground loop) | 


| London-Edinbro' 3 (aérial) 5 ‘i | 

t e 515,22, wp E E 2 23 25 ЕЗ 

| Repeaters in circuit— 

| London-Edinbro' т. .| Preston. | 
” 3 Ы * ” | 


Particulars of Net Saving in Wire and Repeaters. 


= У ——— -—— —— Аа - — 
mM —— —— - 


Circuit. Mileage of wire. Number of repeaters. 


TS-Edinbro' . . : 1600 | 2 


Other Circuits Closed and the Work Circulated via Edinburgh. 


Circuits. Mileage of wire. Number of repeaters. | | 
TS-Inverness . . à 600 2 | 
TS-Leith . А | 400 1 | 


Systematic Wheatstone, if properly organised and worked, has 
possibilities of effecting very considerable economy in wires and 
apparatus. 

By creating transmitting centres at large offices such as 
Birmingham and Leeds, long-distance wires working to the C.T.O. 
and other large offices could be dispensed with—in other words, 
Birmingham and Leeds would become transmitting centres for 
certain offices which now work direct. Such an arrangement would 
undoubtedly prove economical as regards wire, apparatus, and staff. 
Were such centres arranged the results would be far-reaching in 
their effects. 
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THE BAUDOT TELEGRAPH SYSTEM 
DUPLEXED. 


By A. C. Воотн. 


AN interesting advance has recently been made by duplexing this 
well-known printing telegraph system. An ordinary quadruple 
simplex set has been altered to form a double duplex. Each key 
of the two keyboards is allotted two segments joined together of 
Ring 2 and the correction currents occupy the remaining four 
segments of that ring. Ring 5 is connected through sundry switches 
to the centre of the coils of the line relay, which is differentially 
wound. Incoming signals actuate the line relay and subsequently 
the local relay and receivers in the usual way; the circuit for the 
incoming signals is, as in any duplex set, through the keys and 
batteries of the receiving end. This arrangement has been success- 
fully tried on a circuit between London and Berlin—about 800 miles 
long. Excellent results have been obtained in spite of the long sub- 
marine cable of some 300 miles carrying three other working circuits 
and the existence of two duplex repeaters at the ends of the cable 
section. As was to be expected witha new arrangement, difficulties 
have occasionally arisen, but these will no doubt be lessened with 
increased working experience. An interesting departure from simplex 
working is the transmission of correcting currents in both directions, 
although correction is made at one end only. The object of correc- 
tion currents from both ends is two-fold. It enables the station which 
is not corrected to see that the circuit is in order when the corrected 
station is not sending, and is of use in sending “© reversals " without 
any alteration of connections—that is to say, the letter “Т” on Key- 
board т and “с” on Keyboard 2 with the correcting currents give а 
continuous series of current-alternations over the circuit by which 
means the two repeater stations are able to adjust or verify the 
regulation of their relays. Perfect Morseletters can also be arranged 
for, and these form a convenient means of testing the passage of 
signals past the repeater stations. If ‘‘s’’ be sent continuously on 
the first keyboard and “е” on the second a series of Morse “Е” will 
be sent over the line. A few other Morse letters for a double set 
with the correction currents are given in the following table: 


Keyboards. 
Morse letter. 
No. 1 No. 2 
S H L 
R G B 
У M X 
V F C 
G G IS 
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A further step in advance has been made by duplexing a 
quadruple set, and working it over a loop (metallic) circuit through 
the underground cable between London and Birmingham, a distance 
of about 120 miles. A successful experimental trial was first made 
over 180 miles of this cable before installing the system on a 
working circuit. Owing to shortness in the supply of apparatus 
only two channels in each direction have so far been fitted, but the 
installation 1s working exactly as a fully equipped quadruple set, 
that is to say, only one half of the distributor is at present in use, 
and the outgoing signals from the two ends are so arranged that 
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Baupor DuPrgx. DIAGRAM OF CONNECTIONS. 


they pass each other under proper duplex conditions. The remaining 
four channels can therefore be fitted without in any way affecting 
the present working arrangement. 

With the present equipment very good results have so far been 
obtained, each channel dealing with from 50 to 70 messages in the 
hour, and on one occasion goo messages were disposed of in three 
consecutive hours—that is, at the rate of 300 per hour, or at 600 per 
hour for the full quadruple. 

The theoretical diagram of the connections is given in the figure, 
from which it will be seen that very little alteration to the ordinary 
quadruple simplex set is necessary. 
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In this duplex set, also, correction currents are sent from both 
ends, although only one end is actuated. 

Owing to the possible serious dislocation of traffic which may 
result from a stoppage of eight channels if one distributor should 
require a few minutes’ attention, it may be necessary to use two 
distributors at each end and to arrange the circuit with separate 
switches, so. that Morse or Baudot can be worked in either 
direction as required. Hence a fault arising in a keyboard or ina 
sending distributor would not affect the four receiving channels, 
which could continue to work whilst communication could be main- 
tained in the other direction, by means of the Morse, until the 
sending distributor was again in order. 

The speed of signalling for the different types of Baudot will be 
appreciated when compared with Wheatstone signalling, the time of 
a Morse dot being equal to the time occupied by the brush of the 
Baudot in passing over one segment. The following table has been 
calculated from the recognised unit of twenty feet of perforated 
Wheatstone slip being equivalent to 100 words : 


— - 


| 


Baudot output in words рег | Wheatstone output for same 
minute. | rate of signalling. 
| Number | _ . ЖҮЗГЕ 2 
' of seg- 
Ty pe. ments on Duplex. | Duplex. 
! key board шышы Be үні 
| Ting | бітріех. — | ^ Simplex. ELE 
| Each ac 
direction. Total. | direction.| Total. 
Double simplex . { 13 60 — ' — 48:8 — | — 
» duplex . ; 12 — | бо 120 — 45 go 
Triple simplex . З 18 о, => we 67:5 — | — 
» duplex. vie 17 — 4000 . 180 -- 638 1276 
Quadruple simplex 24 120 — 1 — | 90 == | -- 
"n duplex. | 24 — 120 240 -- 90 180 
ч ‘i А 22 — 120 | 240 ' -- 825 165 
Sextuple simplex ; 35 180 — — „М — — 
m duplex , 32 — 180 500 ^^ — 120 240 


By reference to the foregoing table it can be ascertained which 
type of Baudot will be suitable for any particular circuit of which 
the Wheatstone speed is known. 

A noteworthy point regarding the table is that with sextuple 
duplex the output speed alone is 50 per cent. more than Wheatstone 
at the same rate of signalling, and its speed of 180 printed words per 
minute is easily the highest of any machine telegraph that is not 
photographic. 

The high output speed of both the quadruple and sextuple, and 
the fact that no perforated slip has to be handled, makes this system 
a very formidable competitor to the Wheatstone system, which, 
with the present receiving perforators and automatic printers, works 
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at an output speed of about 100 words per minute, with the dis- 
advantage of handling perforated slip. 

The theoretical speed of underground loop circuits 200 miles 
long is approximately 250 words per minute simplex and 160 duplex ; 
hence it would appear that all the large towns in Great Britain can 
be served by sextuple duplex, and only the longest underground 
circuits, such as London to Glasgow or Edinburgh, would need a 
repeater, and that at one point only. 

The very satisfactory results already obtained with the quadruple 
duplex will no doubt cause early experiments to be made with the 
sextuple duplex. 

Since writing the above, information has come to hand that the 
Russian Telegraph Administration have had a Baudot quadruple 
duplex between St. Petersburg and Moscow for the last three years, 
but as it is an overhead line they often experience difficulty from 
balance troubles. It has also been ascertained that five years ago 
the Russian Administration had no Baudot sets whatever, and that 
they now have about fifty working sets of the double and quadruple 
tvpe. 

It was stated that some further experiments would shortly be 
made by the Russian Administration, and if the results were 
thoroughly satisfactory there would probably be a large increase in 
the number of Baudot installations in Russia. 


NEW SECONDARY CELL SYSTEM FOR 
SMALL OFFICES. 


By R. HALTON. 


AT large offices where secondary cells have been installed for 
telegraph purposes the cells are divided into working and spare 
groups. The main cells, positive and negative, are each divided into 
four groups of 20 cells, three of which are on service, and these give, 
by means of taps, voltages of 40, 8o, and 120; while one set is spare. 
As the 40-volt group is also used to provide part of the 80-volt and 
120-volt services the load on this set is very heavy, and it is necessary 
to change over the sets to make an equal distribution. This is 
effected by means of a rotatory switch which has four positions. 
Arrangements are made to join the dynamo to the set of cells which 
has previously been used for the 40-volt service; thus when the 
switch is turned to position 4 the dynamo is joined to set No. 4, 
which has previously taken the heaviest load. Set No. 3 then takes 
the place of set No. 4. Set No. 2 takes the intermediate load, and 
set No. 1 the lightest load. The switch is turned step by step, so 
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that ina complete cycle each set has been used in turn for 120, 80, 
and 40 volts. 


[TT TII ШГП 


AUI 


^uo do LE 


yO Ire 2 MA a ee 


0-2,0 0- 


297. 


2.— DIAGRAM OF CONNECTIONS OF SECONDARY CELL CHARGING CABINET 
WITH 6-VOLTAGE TABLET. 


For the local service there are two sets of 24-volt cells, positive 
and negative, and two sets of spare cells. 
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In consequence of the high cost of the rotary switch, secondary 
cells have hitherto only been fitted at large offices. In order, there- 
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3-— DIAGRAM OF CONNECTIONS OF SECONDARY CELL CHARGING CABINET 
WITH 8-VOLTAGE TARLET. 
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fore, to enable secondary cells to be installed at comparatively small 
offices, and thereby increase the efficiency of telegraph working, 
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especially in connection with Wheatstone, quadruplex, and relayed 
quadruplex circuits, a simple and less costly system for charging 
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4.—D1aGRaMm ОЕ Connections oF Dynamo Boarp. 


secondary cells has recently been designed in the Engineer-in-Chief's 
office. | 
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The rotary switches and spare set of cells which are used in 
connection with existing installations have been dispensed with, and 
arrangements are made for charging the various groups of cells while 
they are actually at work. The dynamo is joined across the cells to 
be charged, by the insertion of a charging plug, which consists of two 
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6.—Various METHODS OF CONNECTING DyNAMOS TO CELLS. 


U-links with a guide pin. This guide pin, which is shown in 1, 
prevents the plug being inserted in an incorrect position. 

Two alternative tablets have been provided for fitting in the 
charging cabinets, one for 6 voltages and onefor 8 voltages. 2 shows 
the connections of a 6-voltage tablet which provides for 40, 80, and 120 
volts positive and negative. The same tablet can be used for 24, 
48, and 72 volts if desired. | 

The charging plug is shown in position for joining the dynamo 
to the 40-volt positive set. If a set breaks down, or has to be dis- 
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connected for any purpose, the insertion of the charging plug and 
the withdrawal of the U-links joins the dynamo up in place of the 
disconnected set. 

3 shows the connections of a tablet for 8 voltages, t.e. 24, 40, 80, 
and 120 volts positive and negative. This provides for the supply of 
current for telephone speaking and signalling, as well as for telegraph 
purposes. The leads for telephone speaking are duplicated and are 


7.—Екохт AND Back VIEWS OF THE 8-VOLTAGE CABINET. 


taken direct from the cells through separate fuses, in order to prevent 
interference from signalling currents. 

The 24-volt power is supplied by a tap of 12 cells from the 
40-volt set. These 12 cells being used also for telegraph locals 
and telephone signalling will, in most cases, have to be of larger 
capacity than the remaining sets. A position for the charging-plug 
is therefore provided, which will allow them to be charged alone after 
the remainder of the 40-volt group has been fully charged. 3 shows 
the plug in position for charging sets 1 and 2, the positive pole of 
the dynamo and the positive pole of the 24-volt set being earthed. 
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When the 24-volt set is being charged, a Ward-Leonard resistance 
unit 1s brought into use to obviate the necessity for altering the 
voltage of the dynamo, under normal conditions. If the dynamo 
has at any time to be used to replace the 24-volt set alone, on 
account of a breakdown of the set, the dynamo voltage must be 


8.—Dynamo BOARD. 


reduced to 24 volts by increasing the field regulating resistance, the 
resistance unit referred to being, at the same time, short-circuited. In 
such circumstances the telephone speaking leads would be switched 
over to the other 24-volt set by means of the links and test-holes 
shown on the diagram. 

The resistance units have the following values : 
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For 27 ampére-hour cells . ; 2 7. 
» 35 and 45 ampére-hour ells 20 5". 
» 70 з» » . 5 2:9". 


The connections of the dynamo board are shown in 4, and the 
arrangement of the automatic cut out is shown more fully in §. 

The armature of the automatic cut-out is pivoted and a portion 
of it projects into the coils, the two windings of which are in opposite 
direction and have resistances of 600 ohms and 1 ohm respectively. 
The current from the dynamo through the high-resistance coil draws 
in the armature and counteracts the weight of the counter-balance, 
allowing the insulated contact fork to drop into the cups which are 
filled with mercury. 

This joins up the dynamo through the low-resistance coil to the 
cells to be charged. The armature is now held by a current through 
the low-resistance coil in virtue of its excess over the current in the 
high-resistance coil, and continues to be held until the excess voltage 
of the dynamo above that of the cells falls below the requisite point. 
The current through the low-resistance coil is then not sufficiently 
strong to hold the armature, but it neutralises the effect of the high- 
resistance coil; the armature is released and the circuit between the 
dynamo and the cells through the mercury cups is broken.. 

Theoretical diagrams are given in 6, showing the connections for 
charging and discharging, as follows: 

(a) Charging the 24-volt and 16-volt sets on the 8-voltage tablet. 

(b) Charging the 24-volt set through the Ward-Leonard resist- 
ance. 

(c) Charging a 40-volt set. 

7 shows front and back views of the 8-voltage cabinet, and 8 
shows the dynamo board. 
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THE EARLY HISTORY OF WIRELES 
TELEGRAPHY. | 


By J. E. TavronR, A.M.LE.E. 


(Continued from p. 262.) 


PROTECTION OF APPARATUS.— During the early part of the P.O. 
investigations carried out between Holyhead and Howth (1901- 
2) the plan of using protective choke coils for obviating damage to 
the spark coil by high-frequency oscillations communicated to the 
secondary windings, from the aérial or other oscillating system, was 
first appreciated and applied. Аз а result of experience it had been 
found that spark coils constructed on the usual principles were 
peculiarly prone to break down after a certain amount of usage. 
The damage would generally manifest itself eventually in one of two 
ways. Either the insulation between primary and secondary 
windings would fail, due to ultimate perforation of the insulating tube, 
or else there would be a marked decrease in length and regularity 
of discharge obtainable from the coil. These repeated breakdowns 
were regarded as somewhat surprising in view of the very short 
discharges taken when using the coils for wireless telegraph purposes, 
as compared with the high potential discharges required for long 
periods in X-ray working, or the nominal spark-length of which the 
coil was capable. That is to say, though the coils used were capable 
of maintaining spark discharges of ten inches between the sparking 
rods, without showing any pronounced signs of distress even after a 
comparatively long run, yet when set to give perhaps not more than 
a half-inch oscillatory discharge from condensers, trouble followed 
slowly but surely. The investigation of one or two damaged coils 
(besides revealing many obvious weaknesses in design and construc- 
tion) threw some light on the matter, inasmuch as it showed that 
the sectional windings of the coils became faulty, progressively from 
the terminals inwards. This was surmised to be due to small oscil- 
latory sparks passing across from turn to turn of wire, which, though 
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not actually harmful individually, gradually set up sufficient charring 
and decomposition of the insulating material to provide a path for 
the heavier direct discharge from the secondary winding. The 
small oscillatory sparks are such as may be obtained from any 
oscillating circuit on approaching an insulated conductor of small 
capacity sufficiently close. The high-frequency oscillations of 
potential conveyed by the connecting wires between the oscil- 
lating system and the spark-coil are communicated to the outer- 
most parts of the winding, while the impedance of even a single 
turn of this winding is sufficient to determine a large difference of 
potential between contiguous turns, so that rupture of the insula- 
tion between the turns follows and the damage gradually spreads 
from turn to turn, and section to section of the coil. The replace- 
ment of the direct connections to the oscillatory circuit of the 
transmitter by high-frequency choking coils was suggested to the 
writer by these considerations. The coils used took the form of 
insulating tubes about 3 or 4 in. in diameter and 12 or 14 in. long 
wound with a single layer of well-insulated small-gauge copper wire. 
The use of these choking coils greatly reduced the number of spark- 
coil failures. Other weaknesses in the English-made spark coils, 
however, also manifested themselves rather more freely than was 
desirable. Burn-outs in the primary windings were not infrequent, 
these being due to the insulation between layer and layer of the 
windings being insufficient to withstand the E.M.F. of self-induction 
on “break.” Coupled with these drawbacks were the “usual” 
condenser troubles, much hampering of experimental investigations 
being occasioned by the backward state of spark-coil design 
generally. For the protection of coil windings in auxiliary 
appliances such as small electric motors for driving interrupters, 
etc., condensers of about one microfarad capacity were joined 
across the coils together with another condenser connecting with 
the frame of the machine or earth. 

DEVELOPMENT OF CLOSED CIRCUIT TRANSMITTERS.—At this 
period, owing to absence of quantitative knowledge of the magnitude 
of the electrical constants of the circuits and appliances used in high- 
frequency work, the investigation of tuned transmission was extremely 
tedious and laborious. The possibility of adapting closed oscillating 
circuits had already suggested itself, and had been very carefully tried 
by the writer as early as 1897 during the Post Office experiments at 
Dover. The first real advance in this direction, however, was 
achieved (so far as the Post Office was concerned) in 1901, when the 
“overflow” method of exciting the aérial wire discharge was 
developed. This consisted in connecting the aérial wire through a 
long, thick wire helix to earth, at the same time providing a dis- 
charge gap directly between the aérial and earth. Leyden jar 
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discharges were then passed through a few turns of the helix near 
the earthed end. Ву including the appropriate number of turns in 
the closed oscillating circuit so formed, the aérial wire and the whole 
of the helix were thrown into energetic oscillation by resonance. A 
“suitable adjustment of the aérial discharge gap then allowed an 
“© overflow ” discharge direct to earth. Тһе adjustment chosen for 
this gap was such that the overflow discharge produced was of a 
violent and explosive character. This was found to produce very 
energetic radiation. There is also no doubt that a wave was 
radiated which corresponded to the slower oscillations through the 
helix, but this was only feebly radiated by reason of its length, and 
was not perceived at the distant station. As already explained, the 
closed-circuit method of receiving had then been developed by the 
Post Office and by Marconi, and there is little doubt but that the 
development of the direct coupled closed-circuit method of transmit- 
ting would have followed the “ overflow " transmitter pretty closely, 
had not the publication of the ‘‘Slaby-Arco” methods just at that 
time forestalled the investigation. Peculiarly enough, one of the 
methods developed by the ‘‘ Slaby-Arco " investigations proved to be 
precisely that “ overflow " method outlined above. The spiral induct- 
ance used was designated by them a “ multiplikator,” the name having 
reference to a somewhat fantastic theory of its action in increasing 
or “multiplying” the tension of the oscillations. Briefly, the 
method is, excitation of the aérial by direct coupling, combined with 
an overflow gap, allowing the aérial to discharge directly to earth, so 
producing an entirely independent train of oscillations, of higher 
frequency and greater radiative power, which follow immediately 
on, and doubtless overlap, the slower frequency oscillations through 
the helix Increase of tension in the aérial much beyond 
that in the jar-circuit 1s a natural consequence of the small 
capacity of the aérial wires compared with that of the jar or 
condenser in the exciting circuit. In all coupled oscillation 
systems tuned to resonance (as in coupled pendulums tuned together) 
the excitation of one system determines a to-and-fro exchange of 
energy between them; the exchange persisting in one direction over 
a period of a considerable number of swings if the systems are 
lightly coupled and precisely tuned to one another. Hence the case 
may be considered as a complete transfer of energy from one system 
to the other. In each circuit (neglecting the effect produced by 
damping) the energy is, at one instant of time during each half 
period, entirely contained in the condenser. In other words, it is 
entirely electrostatic and is equal to } к v?, к being capacity and v 
the potential difference generated. It will therefore be readily seen 
. that where к is small v must be correspondingly large and vice 
versa. Also that where the inductance “1.” is great the maximum value 
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of current is proportionately small. The transfer of energy between 
tuned circuits, having dissimilar values of K and L, will therefore in 
all cases determine dissimilar maximum values of electrostatic tension 
and current. It is in this respect that oscillation transformers of all 
types differ so materially from transformers proper, and it is also 
just in this respect that so many failures have occurred in the history 
of wireless telegraphy inventions through mistaken attempts to 
apply the principles of ordinary transformer methods to high-fre- 
quency oscillations. Many futile patent specifications, for instance, 
have embodied proposals for transforming high-frequency oscilla- 
tions up or down to suit various types of detectors, the circuits being 
arranged without reference to the all-important considerations of 
resonance. One further illustration (though it has already been 
mentioned) may suffice to make this point clear. It is possible, and 
indeed is frequently the case in wireless telegraphy practice, to step 
«p the voltage from one resonant system to another by means of a 
transformer in which the number of turns in the low-tension winding 
is much greater than that in the high-tension winding. Тһе reverse 
arrangement can likewise be made to step down the voltage. The 
transformer itself must be regarded merely as a means of transferring 
a proportion of energy at every half period. The current and 
tension. developed depend almost entirely (in a lightly coupled 
arrangement) on the proportions of total inductance and total capacity 
in each circuit. "These considerations were fully realised by the 
writer'at the time of the Holyhead-Howth experiments and were 
recorded in official reports. They are not yet, it is feared, always 
fully appreciated even by well-known investigators at the present 
day. | 

INVESTIGATIONS OF METHODS OF CourrLiNG.—Following on 
the Slaby-Arco publications, numerous tests were made at Holyhead 
and Howth on the direct and inductive methods of coupling both 
for transmitting and receiving. The general conclusions arrived at 
were that, for transmitting, there was little to choose between them, 
the direct coupling being simpler and less troublesome than induc- 
tive and capable of producing just as good results. Later experi- 
ments with variable coupling, however, rather tended to inductive 
coupling by reason of the ease with which the coupling could be 
varied. For receiving with coherers there was never any doubt on 
the matter. Inductive coupling adapted itself to the requirements 
of voltage-operated detectors much better, mainly because both 
positive and negative potentials could be produced simultaneously 
at the opposite extremities of the secondary inductance spiral having 
its windings divided at the centre. Direct coupling involved one 
end of the inductance spiral being at constant potential, and the 
effect of the dissymetry produced a notable decrease in resonance, 
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coupled with an increased capacity of the windings tending to 
diminished efficiency, that is, a “ wire-to-wire”’ distributed capacity 
of the windings was involved in the inductive method, whilst a 
** wire-to-earth " capacity of almost double the amount was involved 
in the direct method. This is quite an appreciable consideration in 
voltage-operated receivers like the coherer. 

(To be continued.) 


SUBMARINE CABLES FOR LONG-DISTANCE 
TELEPHONE CIRCUITS. 


By Major W. A. J. O'Meara, C.M.G., Member. 


(Abstract of paper read December 15th before the Institution of Electrical 
Engineers.) 


In this paper I propose to place before the members of this 
Institution a short account of a small portion of the work of the 
officers of the Engineering Department of the British Post Office, 
the character of which is of great importance to our own country, 
and also of considerable influence upon our international relations. 

The first submarine cable of any length specially designed and 
provided for telephonic purposes by the British Post Office was that 
between St. Margaret’s Bay and Sangatte, laid in 1891. The weight 
of copper and gutta. percha in the cores was so proportioned as to 
make them specially suitable for use in connection with considerable 
lengths of land wires. The data available in 1890, when the first 
Anglo-French cable (referred to above) was designed, were naturally 
somewhat incomplete, but the results obtained with the first tele- 
phonic circuit between London and Paris have proved eminently 
satisfactory from the date of its first use. 

In the construction of the land lines from London to Dover, very 
strict instructions were issued to ensure, not only that the wires of 
the aérial section should be fastened to the insulators in such manner 
that the centres of the four wires of a twisted group would form the 
corners of a true square at these points, but also that the poles them- 
selves should, as far as possible, be the same distance apart. Great 
care was at the same time taken to reduce the use of gutta-percha 
covered wires to a minimum, and for this purpose the usual practice 
of leading wires into the more important post offices on the route 
for facilitating the localisation of faults was abandoned. The first 
precaution is still observed, but the same attention is not demanded 
to-day in respect of the uniform spacing of the poles, and the intro- 
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duction of paper-insulated cables has permitted a return to the normal 
practice of looping the conductors into the important post offices for 
testing purposes. 

The laying of the first cable (constructed by Messrs. Siemens 
Bros. & Co.) was carried out by H.M.T.S. “ Monarch," under the 
command of the late Mr. D. Lumsden. Within a few days after 
the end of the cable had been landed at St. Margaret’s Bay, good 
commercial speech was proved possible between London and Paris. 

A slight departure from the original type of cable employed was 
considered in 1897, when the question of providing telephonic 
facilities to the Isle of Wight was first raised. 

In 1887 Oliver Heaviside gave the essential parts of the theory 
of telephonic transmission, pointing out the importance and beneficial 
effects of self-induction, and stating the relation which must exist 
between the constants of a circuit in order that electrical waves of 
all frequencies may be transmitted without distortion. It was many 
years, however, before any attempt was made by engineers to apply 
the mathematical deductions which Oliver Heaviside had placed 
within their reach to the solution of practical problems in connec- 
tion with long-distance telephony. 

So far back as 1891 Silvanus P. Thompson obtained a patent for 
* Improvements in means for use in, or in connection with, the 
conveyance of varying electric impulses, applicable to electric 
signalling. for telegraphic, telephonic, or other purposes" (Patent 
Specification No. 22,304, of 1891). The improvements suggested 
were the employment of distributed inductances, leaks, etc., and 
this patent specification may be considered to have afforded inde- 
pendent testimony to Heaviside's views. Engineers, however, were 
not convinced as to the practicability of effecting improvements in 
telephonic transmission by this means, and therefore a solution to 
the problem was sought by devising a method for materially reducing 
the electrostatic capacity of submarine cables. In 1897 an air-space 
type of cable designed by Messrs. Willoughby S. Smith and W. P. 
Granville (Patent Specification No. 8573, of 1895) was laid between 
the mainland and the Isle of Wight, a distance of about two knots; 
and in 1898 a similar type of cable was laid between England and 
Ireland. As a matter of interest, it may be mentioned that the 
Róntgen rays were used for the examination of the joints made in the 
1898 cable; and the radiogram (1) clearly brings out the arrange- 
ment of the conductors and the method employed in connecting 
them together at junctions of the several sections of the cable. 

When this Anglo-Irish cable was tested under practical con- 
ditions a very serious defect was discovered, namely, that when two 
telephonic circuits were formed on the four wires, it was not possible 
to carry on conversation simultaneously without overhearing; in 
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fact, serious inductive disturbances existed between one pair of con- 
ductors in the cable and the other pair. 

Experiments made on this and on an ordinary type of cable 
proved : 

(1) Commercial telephonic communication between terminal 
points connected by a 60-knot length of the ordinary submarine 
telegraph cable of the standard type is possible, but there is no 
margin available under such conditions for extending the range of 
communication beyond that distance. 

(2) The air-space type of cable of a similar length—60 knots— 
does afford a sufficient margin for extending the range of telephonic 
communication very appreciably if combined with suitable aérial 
conductors, but the existence of overhearing between the two pairs 
of conductors, and the disturbances introduced by utilising one pair 
of wires for telephonic purposes and the other two wires simul- 


"XY.—RapniocGRAM OF JOINT ім AIR-SPACE GUTTA-PERCHA CABLE BETWEEN WALES 
AND IRELAND. 


taneously for high-speed telegraphic purposes, precludes the employ- 
ment of this type of cable for telephonic purposes wholly, or for joint 
telephonic and telegraphic purposes, unless the telegraph circuits are 
impeded and worked at a low speed. 

When the question of laying an Anglo-Belgian cable in order to 
establish direct telephonic communication between London and 
Brussels came up for consideration, it was decided, in view of the 
failure of the air-space cable, to use the same type as the original 
Anglo-French cable. The length of cable required was about 50 
knots, and as it had been proved by experiments on circuits formed 
by looping the conductors of the cross-channel telephone cables that 
good speaking was possible through 80 knots of this type, it was 
therefore quite safe to lay 50 knots, and it was probably a wise 
decision to use a proved rather than an unproved cable. 

In 1903 it was decided to provide four additional circuits (4. e. 
two new cables) between England and France, each country pro- 
viding and laying one. 
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Three methods of increasing the range of telephonic transmission, 
so far as submarine cables are concerned, have been prominently 
before the Engineer-in-Chief’s staff, viz. : 

(a) By the use of heavier copper conductors, and by an increase, 
at the same time, of the separation between them. 

(6) By the provision of one or more closely arranged layers of 
suitable iron wire over the whole length of the copper conductors in 
the cable—the so-called ‘‘ continuous " loading system. 

(c) By the introduction at regular intervals of suitably arranged 
En or loading coils—the so-called ‘‘ non-continuous”’ or 

“сой” loading system. 

Two varieties of cable in which it was proposed to obtain 
increased efficiency in transmission by the employment of a larger 
quantity of copper per unit of length have been submitted to the 
Engineering Department, and, needless to say, these have been very 
carefully considered. In both of these designs provision has been 
made for the introduction of layers of paper between the copper and 
the gutta-percha. 

According to our present experience, paper appears to be a some- 
what unsuitable material to employ in the manner proposed on 
account of its hygroscopic qualities, which causes it to absorb 
moisture from the gutta-percha, quite apart from the question of the 
probable high cost of maintenance that a cable in which paper is 
used may involve. However, an effort is being made to discover 
some effective means of overcoming the practical difficulties which 
have been encountered, owing to the moisture exuding from the 
gutta-percha. 

The question of providing cables of Miele efficiency comes under 
consideration only as the distances of the points between which they 
are required become relatively great; in such cases the magnitude 
of the capital cost involved in providing the cables rises in a nearly 
geometrical ratio if the problem is solved by the simple expedient of 
increasing the weight of the copper conductors, and for this reason 
proposals for heavier copper conductor types of cable have in recent 
times been in abeyance. 

The two practical methods—that of “ continuous " loading and 
of ** non-continuous" loading—have been the only ones considered 
in connection with the proposal to increase the number of cross- 
channel communications, and the advantages and disadvantages 
of these two types of cable have been very thoroughly studied. 
It has been found that it is not possible to predict with sufficient 
accuracy, by mathematical calculation, the results likely to be 
obtained by the “continuous” loading, owing to the difficulty in 
attaching correct values to the electrical constants involved. In 
theory, the designing of a cable of this type seems to require merely 
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the solution of the apparently simple problem of ascertaining the 
increase of inductance which can be obtained by providing layers of 
iron wire or tape of known permeability over copper conductors of 
known diameter, assuming that the nature of the dielectric to be 
employed has been determined, and that the overall diameter of the 
finished cable shall remain a fixed dimension. 

Although such a method of applying the iron would give the 
greatest possible inductance, either for a given outer diameter of the 
iron covering or for a given weight, yet it cannot be adopted owing to 
the excessively large increase of effective resistance which will 
accompany the increase of inductance, for at high frequencies the 
eddy-current loss in such an iron sheath would be impracticably 
large. Hence the iron covering must be electrically divided, not 
continuous. | | 

A wide difference exists between the ascertained values for attenua- 
tion of “ continuously" loaded conductors and those which theory 
seems to predict. The expressions for inductance and eddy-current 
loss take cognisance of the air-gaps necessarily present in the wire 
winding, but the eddies are considered as existing in each circular 
cross-section of the wire alone, thus assuming that no current flows 
from one wire of the winding to its neighbours. This is a possible 
source of discrepancy, but the errors so introduced are probably 
small. Perhaps a more important source of error lies in the some- 
what indeterminate value of the permeability of the iron after it has 
been wound on the conductor. Change of permeability due to over- 
strain during the winding of the iron is known to occur, and this may 
be large. Тһе disagreement between observed and calculated values 
of the attenuation of cable loaded in this manner requires, and is 
receiving, further investigation. 

Our investigations вай indicated that it was possible to obtain 
more appreciable improvements in long-distance telephone cables by 
employing loading coils than by resorting to the “© continuous ” load- 
ing of the conductors. Therefore when the matter of the provision 
of additional submarine cables between this country and France was 
referred to the Engineering Department, inquiries were at once made 
to ascertain whether it would be practicable to provide, lay, and 
maintain in a satisfactory manner, a submarine cable of the “ сой” 
loaded type. 

In connection with the improvement of transmission of speech in 
subterranean cables between Liverpool and Manchester, calculations 
were made on gutta-percha insulated wire to ascertain the best dis- 
position of the coils in this particular type of cable, and it was 
found that in order to provide 55 millihenries per mile they should 
be inserted at intervals of one and a half miles. It was gratifying to 
find that the actual improvement in transmission was in complete 
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agreement with the estimates based on the calculations that had 
been made. (By calculation the attenuation was 0°0427 per mile, 
and the observed result was o'o419 per mile.) We found that 
commercial speech was certainly practicable on 105 miles of this 
particular type of “сой” loaded gutta-percha wire, and our doubts 
as to the feasibility of the “ non-uniform" loading for submarine 
cables of moderate length were set at rest. The question of provid- 
ing a “non-uniform” loaded type of cable was therefore proceeded 
with. 

In order to be absolutely on the safe side, however, when pre- 
paring the specifications for this new Anglo-French cable it was 
decided that the general design of the new telephone cable in respect 
of the copper and the dielectric should be exactly similar to the type 
already in use, which it was known would provide telephonic trans- 
mission of a certain quality, and that the improvement desired could 
be obtained by the contractors either by means of “continuous " 
loading or “ coil ” loading, the Department simply stipulating in the 
specification that the attenuation constant should not exceed a certain 
definite value. The main reason for this was that if it had been 
discovered after the cable had been laid that coils introduced 
effects not foreseen, the coils could easily have been cut ouf at a 
small cost, and the Department would still have had a cable as good 
as the existing one. 

It is known that under certain conditions of design in the relation 
of the weight of gutta-percha to that of copper per knot, an effect is 
created referred to colloquially as ** drumminess." “ Drumminess " 
is a property which causes speech to be muffled, and therefore renders 
it less distinct. In an unloaded circuit ‘‘drumminess” is generally 
unmistakable when the ratio X per mile is equal to 0°003. The 
greater this ratio the more marked is the ‘‘ drumminesss." 

The features of the device for loading in the accepted tender are 
as follows: The two double coils required for the four conductors of the 
cable, each coil being of slightly less than 6 ohms resistance and having 
an induction of o'1o henry at 750 periods per second, are inserted at 
intervals of 1 knot (1'153 miles), but the two coils nearest the ends 
of the cable are inserted at a distance of only half a knot from the 
terminal apparatus, as experiments have shown that in this arrange- 
ment reflection losses are considerably reduced. Each double coil 
consists of two windings on the same iron core, and one winding is 
connected in series with each conductor. By this means the gradual 
change in permeability in the iron core, due to ageing, will not affect 
the balance in the two limbs of the telephone circuit. Each coil is 
protected with a sheet of metal foil in order to exclude all possibility 
of the silk covering of the wires of the coils absorbing moisture from 
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the cylindrical envelope of gutta-percha in which they are contained. 
The cores of the cable are connected to the envelope at its two ends 
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а set to give greater flexibility. The total length of the joint is 


by tapered, solid, gutta-percha joints. The diameter at the centre of 
the envelope is 3 in., and at the cores where the joints terminate т in. 
An annular rubber distance-piece is inserted between the two coils of 
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30°75 in. Ав the diameter of the cable at the points where the coils 
are inserted is increased, a larger number of sheathing wires are 
required at those points than over the conductors alone. This 
difficulty is ingeniously overcome by starting a second layer of 
sheathing wires over the cores about 27 ft. from the centre of the 
coil envelope and gradually working them into a single layer with 
those over the bulge. Finally they are terminated as a second layer 
again over the cores at a distance of about 27 ft. from the centre of 
the coil envelope. The method adopted in inserting the coils (Patent 
Specification No. 5547, March, 1907) is shown in 3. 

It will be recognised that the mechanical problem in connection 
with this type of cable was more difficult to solve than the electrical 
problem, as it was necessary that the part of the cable containing the 
coils should be so designed that it could be paid over the sheaves of 
the cable-ship without any risk of damage to the coils themselves. 
However, I am glad to say that the manufacturers succeeded in 
solving this problem in a most satisfactory manner. 

The volume of the speech transmitted over the loaded cable was 
compared with that over an artificial *standard" cable, the elec- 
trical constants of which are known. The result of these tests 
indicated that the attenuation constant of the loaded cable was 
0'0147. 

If the electrical constants of the Anglo-French loaded cable are 


substituted in the formula— 
S 
Р +1 2-5 
-K SK 
2 L 


it will be seen that the attenuation constant obtained by the sent-and- 
; ; ; S 
received current test requires that the value to be assigned to kin the 
above formula must be approximately 99, whereas the value of the 
attenuation constant indicated by a comparison with the artificial 
; S | 
** standard" cable requires the value of K to be 80. There is no 
doubt that leakage plays a very important part in the transmission 
of telephonic speech. Recently, whilst in America, I found that one 
of the principal difficulties which had been encountered in that 
country in connection with the loading of long-distance aérial tele- 
phone circuits consisting of the larger gauges of wire was chiefly due 
to leakage. However, the difficulty has been largely overcome by 
the substitution of more efficient insulators for the glass ones which 
have hitherto been in general use in the United States. 


We have long been aware ofthe great importance the ratio. plays 


in the design of long-distance telephone circuits. In the case of gutta- 
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percha cables there is certainly no noticeable leakage arising from 
faulty insulation as in the case of aérial wires; still, the dielectric 
currents in such cases are appreciable, and practically represent an 


effective leakage. Dr. Breisig finds that the value of E (where S is 


the effective leakage, К capacity in farads, and о is equal to 2 т n) is 
independent of the value of К; in the case where w = 5000 the value 
is found to Бе 0:018. | 

In dealing with the maintenance of “coil” loaded cables after 

they have been laid, the degree of importance to be attached to the 
uniform spacing of the coils has to be considered. In repairing 
cables, intermediate lengths have to be inserted at times, but fortu- 
nately if repairs of this character have to be effected in the “ coil " 
loaded cable, no noticeable impairment in the quality of the speech 
will result if the coil spacing is disturbed to an extent not exceeding 
5 per cent. on either side of the best location from the theoretical 
point of view. It has been found that when physical conditions 
impose a variation of not more than 50 per cent. of the spacing for 
a single coil, no appreciable impairment in the quality of the speech 
will result provided the deficiency in loading is made up within the 
next ten loading sections. 
. The cable ship * Faraday" was employed for the purpose of 
laying the cable. It was decided to pay the cable out without 
passing it under the dynamometer wheel as is usually the case 
where deep-water cables are concerned. All bends were avoided by 
letting the lead from the tank go on to the upper part of the drum, 
and an open wood trough was fixed from the cable tank to the 
drum to support and protect the cable between these points. The 
stern sheave on board the ‘ Faraday," which has a diameter of 
four feet, can be swung out at will to any angle, and this was found 
to be exceedingly serviceable when turning the ship round at right 
angles near Abbott's Cliff, and again when the French coast was 
reached. 

Operations were commenced at 5 a.m. on May 5th, тото, by 
dropping a buoy, to which the shore end was attached, overboard 
about half a mile from the South Eastern Railway Company's 
retaining wall south of the tunnel works. For some distance the 
cable was laid parallel to the British coast, until a point was 
reached opposite the landing-point, when the ship's bow was turned 
towards the French coast, and the remaining portion of the cable 
was paid overboard approximately parallel to the coast. 

The landing of the shore ends was undertaken by Mr. F. Pollard, 
Submarine Superintendent, on May 18th, 1012. H.M.T.S. “ Alert” 
was employed for this purpose, and the work commenced at 5 a.m. 
The shore end on the English coast was first picked up, and the 
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cable coiled into the ship’s forward tank. The “Alert” then 
steamed in as close to the shore as her draught would allow and 
anchored. A raft was made, and the shore end paid out on to it. 
The raft was then towed ashore by means of a warp rope, the cable 
being paid out into the water. This work was completed at 11 a.m., 
and the “ Alert" at once proceeded to the French coast, where the 
section of cable parallel to the coast was picked up. When the tide 
permitted the ship steamed in towards the French shore, paying out 
the cable. A short length provided in excess of the actual length 
required to reach the shore was cut off, and the remainder of the 
cable was paid overboard at a distance of about 350 yards from the 
cable hut. When the tide receded this section of the cable was 
uncovered, and it was possible to carry the end to the cable hut. 

Since the bow sheaves of the “ Alert" are only two and a half 
feet in diameter, it was thought advisable to take special precautions 
in picking up, and taking the portions of the cable containing the 
loading coils on board, and again in paying them out, so as to 
ensure that the loading coils should not suffer any damage. For 
this reason loading coil sections were not allowed to ride on the bow 
sheaves, but tackle was fixed to a derrick, and the coils were care- 
fully lifted over the sheaves. However, in the case of the coils in 
the section of the cable in excess of that required for present needs, 
the opportunity was seized to ascertain whether the coils would be 
injured if allowed to pass over the “ Alert's" sheaves in the absence 
of the precautions referred to. This portion of the cable, therefore, 
was hauled aboard in the usual manner, and a speech test was then 
made on the four conductors of the cable (the ends being looped at 
the English end) to ascertain whether any damage had resulted. 
No injury was disclosed in the test; in fact, everything appeared in 
the best of order. 

The cable has been under continuous observation since it was 
laid, and a large number of tests have been carried out. 

The employment of unloaded 800-lb. copper aérial conductors, 
such as are in use for the most important long-distance trunk 
circuits in this country, will render it possible for very satisfactory 
conversations to take place from call-boxes between centres in 
England and on the Continent when the added distances from the 
ends of the cable do not exceed 1700 miles; that is to say, with 
land-lines of this description well-maintained conversations between 
London and Astrakhan on the Caspian Sea would be possible. 

Although great improvement in speech transmission has resulted 
from this latest type of cable, yet the new Anglo-French cable 
cannot by any means be regarded as the last word on submarine 
telephone cables. Many problems remain to be solved, and they do 
not appear to be of a character likely to yield a ready answer to 
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those seeking their solution. As in the past, the co-operation of the 
mathematician, physicist, engineer, and manufacturer are still 
needed if an announcement is to be made in this theatre twenty years 
hence that the progress in the art of telephony has resulted in an 
increase of efficiency comparable with that which has been achieved 
during the past twenty years, and which it has been my pleasure to 
record here to-night. 


THE O’MEARA CUP. 


THE first competition for the cup which Major O’Meara has 


WINNERS OF THE Major O'Meara Cup. 
ENGINEER-IN-CHIEF’S OFFICE TEAM. 


W. SMITH. J. W. LAWRENCE. E. H. BAXTER. D. Кеш. 
E. J. Моһев (CaPr.). Major W. A. J. O'Meara. F. ADDEY. 
А. С Situ. H. TAYLour. 


kindly presented, to be shot for annually by rifle clubs connected 
with the Engineering Branch, took place in October. 
Eleven teams entered for the competition, which was very closely 
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contested. The cup was won by the Engineer-in-Chief’s- office 
team, with a score of 579 out of a possible 600, but they were very 
closely pressed by some of the other teams, as will be seen by the 
following list of scores : 


Engineer-in-Chief's Office . д ; : қ . 579 
South-Western District . : | . 575 
Metropolitan North District . . 7. ; . 569 
Metropolitan South District . M . 543 
Metropolitan Central District . | | | . 542 
South-Eastern District ' . 531 
Central Exchange Engineering Staff . : . 523 
South Wales District, À. Team. ' . 518 
Northern District . ; қ p cu | . 515 
Midland District ' | 3 . 355 
South Wales District, B. Jenn. . 253 


Each team consisted of eight men, the six best scores being 
counted. The members of the winning team, with their individual 
scores, were as follows: 


W. Smith. .. . (highest possible) roo 
D. Reid . | ; ; : : { . 98 
E. J. Moller i ; . | . 97 
J. W. Lawrence | | А | . 96 
Е. Addey . А | . 95 
Е. Н. Baxter. | А 2 : ; ‚ 93 
А. С. Smith ' ' | | . 93 
Н. Taylour go 


We take this йрй of cordially tatis Majer О’Меага 
for presenting the cup, and we offer our congratulations to the 
Headquarters staff on being its first holders. We look forward 
with interest to next year’s competition. 
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THE work dealt with by the Conference was divided into six 
Sections, viz. : 

(1) Automatic versus manual telephone service. 

(2) Standardisation of telephone circuits. 

(3) Co-existence of lines carrying strong currents with those 
carrying weak currents. 

(4) Long-distance telephony. 

(5) New processes for the preservation of wooden poles. 

(6) Telegraph systems of large output. 

Owing to the number of papers submitted it 1s not possible to 
deal with each in detail, but only to give a short resumé of the 
opinions expressed by the contributors. 


(1) AUTOMATIC VERSUS MANUAL TELEPHONE SERVICE. 


The five papers submitted in this Section were all from German 
delegates. The views expressed, which are summarised below, should 
therefore be taken as having special application to the conditions 
of telephone engineering in Germany. | 

Before the development of the telephone service had passed 
moderate limits, the multiple board, manually operated, was the 
best in every way. | 

The rapid development of telephony has, however, altered the 
question, and although the purely manual board can meet the new 
requirements from a technical point of view, yet from the economical 
standpoint it has lost its value, and the necessity for some form of 
automatic mechanism to supplement or entirely replace the telephone 
operator is becoming urgently felt. 

In Germany the tendency of the modern development of telephone 
engineering is towards a rapid realisation of an automatic service, 
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in fact, the question of the most economical arrangement to employ 
for telephone exchanges has taken the premier position among 
telephone engineering problems, by reason of the great importance 
which the telephone has everywhere attained as а means of com- 
munication, and it is the consideration of this problem which has 
caused the rapid developments in automatic telephony which have 
taken place in the last few years. 

In the discussion on this section Mr. Carty pointed out that the 
sharp division of telephone systems into “automatic” and “таппа!” 
was incorrect. The so-called “ manual" services were largely 
automatic in working, while the so-called ‘‘ automatic” systems 
needed the services of a considerable number of assistants. As a 
matter of fact, the number of persons required to keep a large 
‚ automatic system going was not much less than the number required 
by a manual system of the same size, while the capital expenditure 
involved is much greater. Mr. Carty quoted figures which had been 
obtained as a result of studies for determining which system should 
be installed in two projected exchanges. 

These figures, taking the most favourable view of automatic 
working, were as follows: 


Connecticut. Staff. 

Manual . ; ; : 892 

Automatic. | : | А боо 
New York (for 100,000 subscribers). 

Manual { : | 13,000 

Automatic. А | 10,000 


The above figures are based on the present rate of growth of 
telephonic requirements in the United States, and must not be 
taken as necessarily representing the position under European 
conditions. 

Also, automatic systems cannot deal with subscribers’ branch 
exchanges, and 1n New York 80 per cent. of subscribers are fitted 
with branch exchanges, and, therefore, automatic cannot be applied. 
The real question to be considered is what 1s the best method of 
arranging what operations shall be manual and what automatic. 

At New York the average time of making a connection is from 
30 to 52 secs.; the maximum 15 87 secs. Mr. Carty considers that 
New York is served quite satisfactorily with the manual system, and 
he has not yet found an automatic system which is so satisfactory 
as the C.B. manual system. 

Major O’Meara said that according to his views an automatic 
system—that is, a system in which none of the operations of 
establishing the connections were dealt with manually, would not be 
entirely satisfactory, except in special cases. But there are many 
localities in England where the necessary staff cannot be obtained 
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to give a permanent telephone service, and at these places the 
automatic exchange would fill a want. In general, it was necessary 
to have human intelligence at some point of the working. Не con- 
sidered that the ideal system would be one in which the A operator 
was retained to deal with the calling subscriber, as this would leave 
the operations to be performed by the subscriber as simple as 
possible, and in which every other operation in establishing the 
connection was automatic. 


(2) STANDARDISATION OF TELEPHONE CIRCUITS. 


The recent developments in the theory of telephone transmission 
have made it possible for the efficiency of a telephone circuit to be 
expressed in terms of some particular type of circuit, which is taken 
as the standard. 

Such a method of expressing the efficiency of a circuit is, how- 
ever, not very scientific, and it is very important to choose some 
method which will be independent of any particular type of standard 
cable. 

The current at any point of a telephone circuit / miles from the 
sending end is expressed by the following equation : 

C= C, e^ Ві. ed 
or C = C, е", (Cos al — : Sin al.) 

This means that at the point considered, the vector, representing 
the maximum value of the current, has been diminished from its 
original value C, to the value C, e^? and also that it lags in 
phase behind the vector at the sending end by an angle al. 

Ifl be the total length of a circuit, the quantity (3/, therefore, 
determines the loss of intensity of the speech on such a circuit. It 
is proposed to use the value of Bl to express the efficiency of a 
telephone circuit—or rather, its want of efficiency—instead of saying 
that the circuit is equivalent to so many miles of standard cable. 

Since В! for one mile of standard cable is “103, the Bl for the 
limit of commercial speech, which is reached with 46 miles of 
standard cable, will be 46 x ‘103 = 47. 

The constants В and a which come into the transmission formula 
involve the frequency of the current. Since the form of the tele- 
phonic speech wave is extremely complex it is necessary to agree 
upon some definite frequency which can be used in calculations, in 
order to avoid misunderstandings in the comparison of results. 

Several suggestions for the best value for this frequency were 
discussed, that finally adopted being 800 periods per second. 

In this section of the Conference Mr. Lucas contributed a 
valuable paper giving the results of a large number of experi- 
ments which have been carried out on the behaviour of various 
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types of primary cells under actual working conditions. As the 
paper consists almost entirely of curves and tabular statements it is 
impracticable to prepare a summary. 


(3) CO-EXISTENCE OF LINES CARRYING STRONG CURRENTS WITH 
THOSE CARRYING WEAK CURRENTS. 


Mr. Martin submitted a paper in this section in which he dis- 
cussed the matter with regard to the conditions which exist in this 
country. 

He divides the subject into three heads: 

(a) Lighting and power circuits. 

(6) Tramways. 

(c) Electric railways. 

(a) Aérial conductors carrying current at a greater pressure than 
650 volts are not allowed along public roads in this country, but they 
may cross public roads if proper precautions are taken. Hence 
trouble is only experienced from these circuits when our wires run 
parallel to them on private property. 

Up to the present the greatest pressure used is 20,000 volts, while 
that usually employed is 10,000 volts. 

It has been found in certain cases that trouble has been caused 
to twisted telephone loops parallel to such circuits owing to slight 
inequalities between the wires forming the loop. 

(b) In general, tramways use overhead conductors with a pressure 
of 500 volts, and employ the uninsulatcd rails as a return. 

In normal circumstances telephone loops have not been affected 
by such installations. | 

With single-wire telephone circuits, however, trouble is caused. 
It is overcome by making the section affected a metallic loop and 
using transformers at each extremity to connect with the single wire 
sections. 

(c) Electric railways using continuous current have not given 
much trouble, but inductive difficulties were experienced on the 
Great Northern Telegraph Co.'s circuits from the electrified portion 
of the North Eastern Railway at Newcastle. This railway uses 
continuous current at 600 volts with the uninsulated rails as return. 

The Telegraph Co. uses Undulators on its circuits, and these 
instruments are, of course, very sensitive. 

To get over the trouble the earth-wire from the Newcastle office 
was taken back, parallel to the line wire, to a point beyond the 
influence of the railway, where it was joined to earth. It was 
twisted with the line wire as for an ordinary telephone loop. 

Two electric railwavs using single-phase alternating current at 
6600 volts and 25 periods per second are being worked in Great 
Britain. The Midland Company have a section between Lancaster 
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and Heysham, and the Brighton Company have a line from Victoria 
to London Bridge. © 

In these cases serious trouble has been caused. Preperly revolved 
telephone circuits have been rendered very noisy, and it would seem 
to be practically impossible to erect and maintain а telephone circuit 
under such conditions which would be sufficiently free from inter- 
ference to allow of its use by the public. 

Telegraph circuits, both double and single current, worked with 
low voltages, are also interfered with. 

At Heysham it was found that painful shocks could be obtained 
from wires running parallel to the power circuits. 

Several other papers were submitted in this Section, giving the 
experiences of telephone engineers in Holland, Germany, France, 
Austria, and Hungary. 

It was pointed out that electrolysis should also be considered in 
connection with the interference caused to telegraph and telephone 
circuits by power circuits. 

The question of legislation in connection with such interference 
was discussed, and the proposition was made that an international 
agreement should be drawn up defining the minimum protective 
devices to be applied to prevent damage. It was pointed out that 
in the case of long international telegraph and telephone circuits it 
was no use adopting an elaborate scheme of protection in one 
country if in the adjacent country the conditions were much more 
lax. | 
. . Monsieur Pleijel, from Stockholm, submitted a paper discussing 
mathematically the effects which would be produced upon telegraph 
and telephone circuits in various circumstances by power circuits in 
their vicinity. 

Herr Müller, from Vienna, submitted a paper in which the 
regulations governing the protection of telegraph and telephone 
circuits from damage from power circuits in force in different 
countries are discussed. The countries more particularly considered 
are Austria, Hungary, Germany, France, England, Sweden, Switzer- 
land, and Italy. 


(4) LoNc-DisTANCE TELEPHONY. 


The papers submitted in this Section dealt with the design of 
long telephone cables, the loading of underground and overhead 
telephone circuits, the combination of underground and overhead 
lines and of lines differing in gauge, кернәпе relays, апа long- 
distance microphones. 

The question of loading by the insertion of Pupin coils or by 
uniform loading on the Krarup system was discussed. 

On the continent the general opinion appears to be in favour of 
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continuous loading, but in this country we have, up to the present, 
found that the insertion of Pupin coils gives far better results. 

When loading an aérial Jine with Pupin coils the coils are either 
mounted in a water-tight case on an iron bracket fixed to the pole, 
which, in addition to the coils, carries four insulators for terminating 
the wires on either side, or else the wires are terminated on a quad- 
ruple cup-holder, and the coils fixed to the poles by a separate 
bracket. 

The question of the design of long telephone cables, apart from 
loading considerations, was dealt with by Mr. A. W. Martin, who 
gave the official specifications for the telephone cables used by the 
Post Office. 

Mr. Martin also discussed the question as to whether any loss in 
efficiency was caused by joining wires of different gauges in series. 
He stated that our experience showed that the standard cable 
equivalent of a circuit made up of several sections of different gauges 
of conductor joined in series was the sum of the standard cable 
equivalents of the separate sections, and that there was no additional 
loss from reflections or other effects at the junctions. 

The question of microphones for long-distance telephony was 
discussed by M. Bela Gati, of Buda-Pesth. He is of the opinion 
that the diaphragm of a microphone should be strained, in the same 
manner as the parchment of a banjo, so that it will resonate with a 
high harmonic. 

He argues that the higher harmonics are more rapidly damped 
than notes of lower periodicity. Therefore, if we can increase the 
amplitude of the higher harmonics relatively to that of the lower 
frequencies in the voice, the greater attenuation which these higher 
harmonics suffer will result in all the speech components being in 
their correct relative proportions at the receiving end of the circuit. 
The argument, however, does not appear to be very satisfactory, as, 
of course, the microphone can only be tuned to one particular 
harmonic at a time. 

M. Bela Сай also discussed the quest$on of telephone relays, but 
only from a very general point of view. In hisopinion, the problem 
of the design of a really satisfactory telephone relay is one still 
awaiting solution. 


(5) NEW PROCESSES FOR THE PRESERVATION OF WOODEN POLES. 


In this section five papers were presented, from Austrian, French, 
English, Dutch, and German engineers. 

In Austria the boucherising process, which consists of the 
injection of a solution of copper sulphate, has been found to be not 
sufficiently reliable, and creosoting has been adopted. 

In order to avoid the difficulties of creosoting, by reason of the 
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high price of creosote and the oozing out of the material from the 
timber, a new method. of impregnating the wood has been devised. 
The amount of creosote applied to the pole is only about one half 
that used by the ordinary method. After the creosote has been 
absorbed, the pole is placed in an atmosphere of steam under 
pressure. This high-pressure steam cleans the outside of the pole, 
and forces the creosote into the interior. 

This process was commenced in 1904 and has given very satisfac- 
toryresults. But the process is only practically applicable to fir poles 
(Pinus sylvestris), and also the southern parts of Austria are so hot 
in summer that creosoted poles cannot be used. The Austrian 
government have therefore tried other antiseptic treatments, such as 
injections of fluoride of zinc, a mixture of chloride of zinc and 
fluoride of sodium, fluoride of sodium alone, and a mixture of fluoride 
of sodium, dinitrophenol and aniline. 

They have also used bases to the poles made of reinforced 
concrete. 

The French Government mainly use boucherised poles. They 
recognise that this method of protection is insufficient to protect the 
upper portion of a pole from decay if nothing further be done, and 
therefore the tops of poles are covered with a coat of paint. Pole 
roofs are not used in France. They also find that when the ground 
in which the pole is fixed contains micro-organisms which can 
injuriously affect the wood it is necessary to supplement the copper 
sulphate treatment, and for this end they inject an antiseptic liquid 
known as “ injectol " to the base of the pole. 

The French government also make use of pole bases of reinforced 
concrete, but only in special cases. 

Mr. Henley submitted a paper describing some recent tests of 
new and old creosoted poles, made to ascertain their relative strengths. 

The Engineer-in-Chief of the Dutch Telegraph Service gave some 
statistics of the life of poles treated by various preservative processes : 
Creosoted poles, 20 years 6 months; (copper sulphate) boucherised, 
15 years; (mercuric chloride) kyanised, ІЗ years 7 months; (zinc 
chloride) burnettised, 11 years 9 months. He stated that by 
reason of the inconveniences caused by the use of creosote, the Dutch 
administration prefer to employ boucherising to protect the poles 
used on their system. 

In Germany pole bases of reinforced concrete have recently been 
adopted on a large scale. 

They are used in soils which contain organisms particularly 
harmful to wood, and also to prolong the life of a pole which has 
decayed at its base. 

These concrete pole bases are found to resist well the stresses 
caused by gales and snowstorms. 
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(6) TELEGRAPH SYSTEMS OF LARGE OUTPUT. 


In this section four papers were submitted, but of these two had 
no direct bearing оп the question. The latter two were a paper “ Оп 
the Organisation of Telegraph Experiments,” by Dr. Strecker, and 
one on the question of providing a system of underground wires to 
prevent the loss of output experienced on delicate, high-speed 
telegraph systems owing to faults on aérial lines. 

The other two papers were by Mr. J. E. Taylor on “ Central 
Battery Telegraphs," and Mr. Addey on “ Quadruplex Telegraphy 
and its Applications." 

It is hardly possible to summarise either of these papers. Сот- 
plete copies of the proceedings at the Conference are, however, 
being obtained for the Engineer-in-Chiefs Reference Library and 
for the Library of the Institution of Post Office Electrical Engineers, 
and any reader wishing to study more fully these or any other of the 
questions discussed will thus be enabled to do so. 


THE JOURNAL IN RUSSIA. 


The wide interest aroused on the continent by the publication in 
our JOURNAL of Major O'Meara's “ Notes on a Trip to the North 
American Continent " is evidenced by the highly appreciative notices, 
accompanied by copious extracts from the articles, which have 
appeared in the foreign technical journals. The latest which has 
come to our notice is that contained in our Russian contemporary, 
the * Pochtovo Telegraphny Zhurnal,’ based apparently on an article 
in the ‘ Zeitschrift für Schwachstromtechnik.' 

A translation of the introductory paragraphs of this article is given 
below for the information of our readers : 

“Іп the autumn of last year Major O'Meara, the Engineer-in- 
Chief of the British Post Office, was commissioned by his Adminis- 
tration to pay a visit to the United States of North America, and an 
account of this visit has now been published in the Post OFFICE - 
ELECTRICAL ENGINEERS’ JOURNAL. By far the most important 
part of the article consists of the account given of the impressions, 
from the technical standpoint, made on the chief of a great organisa- 
tion—the question of how the various means of communication 
described will be regarded from the public point of view is hardly 
touched upon. But even with these limitations the remarks of such 
an acute observer, accustomed to take a comprehensive view of 
things, offer much that is interesting, and our readers will doubtless 
be glad to learn something of the deep impression made upon such 
a competent personage by a general view of the condition of tele- 
graph and telephone engineering in a country of unlimited possi- 
bilities." 
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The language is somewhat involved, but the meaning is fairly 
clear. The Russian writer has apparently been struggling with a 
German sentence. 


Two or оок Егітовв Visit U.S.A. 


The policy of sending representatives of the British Post Office 
to study the design and construction of apparatus and to investigate 
the methods of working the telegraph and telephone systems in other 
countries has recently received the active support of the Postmaster- 
General, and promises to be still more widely recognised in the near 
future. We have long been accustomed to the visits of representa- 
tives of other administrations to study our own practice, and it is 
gratifying to find that the pride which may be engendered by such 
attention has not made us blind to the advantages to be derived 
from inspection and investigation of the systems installed by our 
colleagues in other countries. Long association with one set of ideas 
leading almost to a fetish worship of precedent (however serviceable 
precedent may be in a Government department) 1s conducive to 
pedantry, and the extension of the policy of foreign travel cannot . 
fail to have beneficial results. 

The fact that Messrs. A. W. Martin and T. F. Purves, the 
emissaries from the Engineering Department of the Post Office 
now visiting the North American Continent, are Editors of this 
Journal precludes us from applauding the wisdom of the selection 
which has been made, although we are pleased to do so in the case 
of Messrs. Jones and Lee, the Traffic Managers, who are also in 
America studying trafic problems. The representatives of both 
departments have already been able to accord the American Tele- 
phone and Telegraph Company some assistance in the combination 
of the business of the Western Union Telegraph Company with 
their own, in an endeavour to repay the debt of gratitude outstand- 
ing to Mr. Carty and his officers for their valuable and willing 
assistance in the conduct of inquiries in their country, and the 
latest information locates our colleagues at Chicago, in the midst of 
the snow blizzards prevailing there. The subject cannot be left for 
the present without an expression of hope that the recommendations 
these gentlemen may make as a result of their visit will be followed 
to the logical conclusion. 

Of a somewhat different nature is the proposed visit of two Post 
Office Engineers to America for a course of instruction in telephone 
engineering extending over fifteen months. Major O’Meara is to be 
congratulated on having obtained authority for this course, and the 
pursuance of this enlightened policy will go far to ensure to the 
British Post Office that prestige which it 1s our constant desire and 
effort to maintain. 
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THE PosTMASTER-GENERAL'S ANNUAL REPORT. 


THE report of the Postmaster-General for the year ending March 
31st, 1910, shows that 86,884,000 telegrams passed over the Post 
Office wires, as compared with 84,825,000 1n the previous year— 
an increase of 2'4 per cent. 

The total telegraph revenue was £3,166,192, and the total 
expenditure £4,182,559, ог a net deficit of £1,016,367; the tele- 
phone revenue was £ 1,711,957, and the expenditure £1,783,940, or a 
net deficit of £71,973. 

During the year 214 additional Post Offices have been opened 
for telegraph business, making a total of 11,291, as well as 2419 
railway offices. 

The total mileage of wire is: 


Public telegraphs : | ; : 310,039 
Telephones ; ; | | 601,980 
Private and leased wires . . А 258,106 

Total 1,170,125 
Aérial | ; : 428,570 
Underground . À . . 731,514 
Submarine . | | 10,041 

Total 1,170,125 


The amount of royalty received from the National Telephone 
Co. was £317,807, and from other licensees £2783. Тһе rentals in 
respect of private wires provided by the Post Office amounted to 
£204,278. 

Number of trunk line exchanges, 643; trunk circuits, 2666. 
Conversations over inland trunk lines, 26,566,318. Radio-telegrams 
to ships, 3266; radio-telegrams from ships, 27,727. Total number 
of lines directly connected with Post Office provincial exchanges, 
23,635. Number of Exchange telephones rented, 33,330. 

In the London area there are 64,200 Post Office telephone sub- 
scribers, with 479,899 miles of underground wire in 2492 miles of 


pipe. 
ANGLO-GERMAN TELEGRAPH COMMISSION, 1910. 


On July 17th of this year the members of the Anglo-German 
Telegraph Commission appointed by the British and German 
Telegraph Administrations met at Berlin to inquire into the working 
of the Anglo-German Telegraph circuits and to discuss arrangements 
for obtaining a greater output from the present circuit accommoda- 
tion by utilising apparatus capable of handling messages at a higher 
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speed than the Hughes instruments which are at present in use 
either as simplex or duplex. - 

Numerous experiments with the Wheatstone, Baudot, and 
Murray systems under simplex and duplex conditions were made 
whilst the Commission was at Berlin, Emden, London, and North 
Walsham, and a large number of valuable photographic records 
were taken of the shape of the rise and fall of the currents in the 
submarine cable section by that most useful instrument the 
oscillograph. 

The business of the Commission was completed on Septem- 
ber 21st. The members of the Commission (see photograph, p. 373) 
were chosen from the Engineering and Traffic branches on both 
sides as follows: 

British members.—A. C. Booth, Staff Engineer, London; E. Lack, 
Staff Engineer, London; J. E. A. Sorrell, Repeater Officer, North 
Walsham; F. P. Didden, Assistant Controller, London; J. J. 
Tyrrell, Overseer, London. | | 

German  members.—O. -ATendt, Telegraph Engineer, Berlin; 
A. Kunert, Telegraph Engineer, Emden ; R. Englich, Telegraph 
Inspector, Berlin ; R. Schulz, Kepeater Officer, Emden. 


EXAMINATION OF SUB-ENGINEERS РОК SECOND CLASS ENGINEER- 
SHIPS. 


Following the reception of a deputation by the Postmaster 
General, an intimation has been conveyed to the sub-engineers in the 
following terms: 

“Тат directed by the Postmaster-General to acquaint you for 
the information of the S.P.O.E. that he has approached the Civil 
Service Commissioners with the view of obtaining further concessions 
in the matter of the examination of Sub-engineers for the position of 
2nd Class Engineer, which question was under discussion at the inter- 
view granted to your Society by Mr. Samuel on the r1th inst. Mr. 
Samuel is glad to announce that the Commissioners have agreed that 
candidates attending the examination of March, 1011, will not be 
required to undergo examination in any subject in which they have 
qualified, either at the examination held in January, 1909, or at that 
held in January, 19ro, and that candidates who, at these two exami- 
nations taken together, qualified in English composition and in 
three other subjects will not be required to undergo further examina- 
tion on this occasion." 


First CrLass STAFF ENGINEERS. 
Messrs. H. Hartnell, W. Brown, A. W. Martin, J. E. Taylor, T. F. 


Purves, E. J. Eldridge, and J. M. G. Trezise, who at present rank as 
First Class Staff Engineers, stationed at the headquarters of the 
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Engineer-in-Chief, have been informed that the Postmaster-General 
is glad to be able to assimilate their scale of pay to that of the 
Superintending Engineers as from December 5th, 1010. 


In response to applications the interesting article on ** Telephone 
Management in Large Cities,” by Fr. Johannsen, Managing Director 
of the Copenhagen Telephone Company, has been reprinted in the 
form of a small booklet of twenty-two pages. A small number of 
copies is available for distribution to those specially interested in this 
subject at a charge of sixpence each. 

Applications should be sent direct to our publishers. 


LOCAL CENTRE NOTES. 


| METROPOLITAN CENTRE. 

THE first ordinary meeting of the above centre took place at the 
Northampton Institute, Clerkenwell, on October roth, when the 
President of the Institution gave an inaugural address, taking as his 
text the work of the Engineering Department of the Post Office 
during the past year. 

It was originally proposed that Major O'Meara should be followed 
by Mr. E. W. Pettitt on “ Conveying Systems," but fresh arrange- 
ments had to be made, and Mr. Pettitt will now read his paper on 
February 13th, 1911, the date first given to Mr. H. R. Kempe. 

On November 14th Mr. Н. C. Gunton read his paper on “ The 
New Central Electric Power Scheme." The reading was much 
appreciated by a large audience, and an interesting discussion sub- 
sequently took place, in which Messrs. Trezise, Slingo, Noble, 
Pollock, Bartholomew, and Jenkin (of the Western Electric) joined. 
Visits of inspection to the new central power station and sub- 
stations were arranged for November 15th and several subsequent 
dates, and these were participated in by a large number of members 
on each occasion. 

It should perhaps be pointed out for the benefit of members of 
other centres that a description of the new central power station 
and sub-stations has already appeared in the technical press. 

Before this copy of the JOURNAL is in the hands of readers the 
Metropolitan Centre will probably have shifted its quarters for 
meetings from the Northampton Institute to the Institution of 
Electrical Engineers, Savoy Place, Thames Embankment. 


SCOTLAND EAST CENTRE. 


The first meeting of the Scotland East Centre for the 1910-11 
Session was held on October 18th. After an opening address by 


375 


INSTITUTION LOCAL CENTRE NOTES. 


Mr. Machugh, who presided, Mr. Gold, of the Engineer-in-Chief's 
Office, read a paper on “ Unit Maintenance Cost System." The 
members had been previously supplied with copies of the paper, 
and a keen discussion took place on conclusion of the reading. 

On November 9th Mr. Machugh presided overa large attendance 
of members and representatives in the Service. A lecture was given 
by Mr. James Patrick, of the Superintending Engineer's Office, on 
“ The Slide Rule," and was illustrated by demonstrations with a large 
rule which had been specially constructed for the occasion. After 
dealing generally with the theory and practical use of the rule, Mr. 
Patrick dealt with its employment in departmental accounting work 
and the economies which had been effected thereby. After the lecture 
an interesting discussion took place. 

The third meeting took place on September 3oth, when Mr. В. J. 
Gill read a paper on “Тһе Training of Linemen.” Мг. Machugh 
presided over an excellent gathering of members, and a good discus- 
sion followed. Тһе various speakers were practically unanimous as 
to the necessity for systematised training for linemen, and were only 
at issue with the author as to the method of carrying out such a 
scheme. 

The members are looking forward to December 14th, when a 
paper on “ General Submarine Work ” will be read by Mr. Machugh, 
whose unique experience in this work is well known. 

Mr. Slader has intimated that he will not be able to prepare his 
paper on the “ Aberdeen Underground System." Mr. Pym, how- 
ever, has very kindly agreed to take up the vacant date (March 8th, 
1911) and read a paper on “ Accounting." 


[ Vo/e.—It is of interest to note that the membership in the Scotland East 
Centre has reached 100 per cent, a highly satisfactory position, and upon 
this attainment we beg to tender hearty congratulations to the local committee 
and members of the centre.—Eb. | 


NORTH-EASTERN CENTRE. 


The first meeting of the Session was held on October 26th, when 
Mr. С. Н. Vernon delivered a lecture on “ Тһе Design and Manu- 
facture of Paper-Core Cable." The lecture, which was illustrated by 
a number of lantern-slides, kindly lent by Messrs. Siemens Brothers, 
was followed with keen interest by all present. 

On November 28th a visit was received from Mr. R. J. S. Gold, 
of the Engineer-in-Chiefs Office, who read a paper on “ Unit 
Maintenance Cost and its Practical Application" from the Head 
Office point of view. Mr. Gold succeeded in putting many points in 
a new light before the meeting, and the interest aroused was shown 
in the vigorous discussion maintained by the members. It wasagreed 
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that the idea of placing the “ Headquarters’ point of view" before the 
provincial staff was a step in the right direction and worthy of wider 
application, whilst it was also urged that the “ point of view" had 
disarmed much intended criticism. 


SOUTH-WESTERN CENTRE. 


The first notes from Bristol to appear in the JOURNAL should, 
perhaps, briefly mention that a local centre was formed in Novem- 
ber, 1909, when the South-Western District was transferred to its 
new headquarters. 

The officers appointed were: Chairman, Мг. Е. Tremain; Vice- 
chairman, Mr. A. T. Kinsey; Local Secretary, Mr. J. W. Atkinson; 
Librarian, Mr. F. W. Bectlestone. 

Mr. A. J. Stubbs addressed the members at the opening meeting, 
and papers were contributed during the Session by Messrs. A. T. 
Kinsey, J. S. Brown, and F. W. Beetlestone. The paper by Mr. 
А. S. Renshaw, of the North Wales Centre, entitled “ The Engineer 
or the Accountant," was, by permission, read by the Local 
Secretary. | 

The second Session was opened on November 2nd, 1910, by Mr. 
Е. Tremain, who gave a demonstration on “ The Design and Utility 
of the Western Underground Cable." The meeting was held at the 
Head Post Office, Bristol, and there was a large attendance of 
members and visitors. | 

Experiments in telegraphy and telephony were conducted on 
cable wires looped at Bath, Exeter, and Reading. 

On November 16th Mr. К. J. S. Gold gave his lecture on the 
** Unit Maintenance Cost System." 


SOUTH WALES DISTRICT. 
SECTION STOCKS. 


“ Section Stocks " was the subject of a lecture delivered by Mr. J. 
Bound at the opening meeting of the session on Tuesday, October 
IIth, 1910, the new method of stock keeping having then been only 
recently introduced in the South Wales District. Mr. Bound traced 
the evolution of the system, and afforded the engineering and the 
clerical accounting staffs an opportunity of discussing the advantages 
of the new arrangements. 


CIRCULARS Етті AND Era. 


À discussion upon the instructions regarding the trunk and local 
exchange system, as laid down in the above-named circulars, was 
opened by Mr. H. G. Tissington at a meeting held on November 8th. 
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It has been suggested that the last word has been said upon these 
matters, and that if an engineer will carry the volumes about with 
him or commit their contents to memory he may keep his exchanges 
in perfect order, but the discussion disclosed a diversity of opinion 
upon several matters of importance and a possibility of improvement 
in practice if latitude is allowed. 


UNIT MAINTENANCE COST. 


The extra lecture on the “ Unit Maintenance Cost System," by 
К. J. S. Gold, was offered to the Local Committee after the pro- 
gramme for the session had been filled up, but the additional fixture 
was gladly accepted. The unit maintenance cost system work 15 
sometimes looked upon in the provincial districts as somewhat un- 
productive, if not useless, but, as the lecturer endeavoured to impress 
upon his hearers, “ the point of view” makes a considerable differ- 
ence, and there is now much less doubt in the minds of those who 
had the pleasure of hearing Mr. Gold that the resultant figures can 
be, and are, put to useful purposes at headquarters. 


First Аш: ITs AIMS AND OBJECTS. 


Mr. Herbert Lewis, the Honorary Secretary of the Welsh and 
Moninouthshire Districts of the St. John Ambulance Association, 
lectured on *' First Aid: its Aims and Objects" before the Council 
and the members of the South Wales Centre on November 29th. 
Mr. Lewis, who is an enthusiast in the First Aid movement, delivered 
a most interesting and instructive lecture, showing how a knowledge 
of First Aid treatment may be of great service on occasions most un- 
expected. The discussion which ensued indicated how deep was the 
interest of the audience, and a vote of thanks to Mr. Lewis, who is 
not a member of the Post Office staff, and to whom we are therefore 
the more indebted, was proposed by Mr. A. J. Stubbs and seconded 
by Mr. C. J. Youngs. 


ACKNOWLEDGMENTS. 


We are indebted to the South Wales Institute of Engineers for 
the privilege of holding our meetings this session on their handsome 
and well-appointed premises in Park Place, Cardiff. 


VISIT OF INSPECTION TO THE ENGINEERING SHOPS OF THE 
UNIVERSITY COLLEGE OF SOUTH WALES AND MONMOUTH- 
SHIRE. 


By the courtesy of Professor Elliott, D.Sc., M.I.M.E., a party of 
about thirty members of the South Wales Centre paid a visit to the 
Engineering Shops of the University College of South Wales and 
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Monmouthshire on November 8th. Professor Elliott and his 
assistants conducted the party in sections around the shops, where a 
number of engines and machines, samples of oil, cement, foundry 
bars, telegraph wires, arms and poles were being subjected to a 
variety of verv interesting tests. 

The compression and bending tests of a piece of telegraph pole 
and several arms were carried out on the Universal Testing Machine 
made by Messrs. Joshua Buckton and Co., of Leeds. It is one of 
the most accurate and most costly and yet most mobile of laboratory 
testing machines which that firm has produced. It has a force 
capacity of one hundred tons and a length capacity of ten feet in 
tension, compression, and bending. All the changes can be rung at 
intervals of three minutes. 


NORTH-WESTERN CENTRE. 


The Session was opened on October 17th by the Chairman, Mr. 
]. W. Groves, who reviewed in a most interesting manner the 
progress of telegraphs and telephones during the past year, and 
referred to the necessity for business methods in the Engineering 
Department. A hearty vote of thanks for the address was unani- 
mously accorded on the motion of Mr. Lee, seconded by Mr. Best. 

Mr. Guy read the second portion of his paper on “ Transformers." 
The ensuing discussion was of a high order. Mr. Guy was 
unanimously thanked on the motion of Mr. Cunningham, seconded 
by Mr. Grocott. 

The second meeting of the Session was held on November 7th; 
chairman, Mr. W. J. Medlyn. After the minutes of the last meeting 
had been read and approved Mr. A. C. Timmins read a paper on 
* Wireless Telegraphy." An animated discussion followed. 


EASTERN CENTRE. 


The first meeting of the І0ІО-ІІ Session was held at Cambridge 
on the afternoon of Tuesday, November 8th, 1910, when the opening 
address was delivered by the President, Mr. J. F. Lamb. 

The Chair was occupied by Mr. E. H. Shaughnessy, who presided 
over a good attendance. 

Mr. Lamb traced the history of telegraphy and telephony in the 
British Isles, referring in particular to those matters which are of 
special interest at the present time, when the transfer of the 
National Telephone Company's undertaking to the State is so close at 
hand, viz. the causes of the telegraph deficit and the part played by 
Parliament and the municipalities in the history of the telephone. 

After some remarks on State monopolies in general, the author 
briefly dealt with the additional responsibilities of post office 
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engineers, and concluded by expressing the hope that the public 
service would not suffer by the withdrawal of that incentive to 
efficiency which competition provides, and that a strong sense of 
duty would continue to keep the Engineering Department in the 
front rank. 

On the proposition of Mr. F. W. Cheshire, seconded by Mr. 
J. Whitehead, a very hearty vote of thanks was accorded to Mr. 
Lamb. 

Mr. E. H. Shaughnessy then gave a short lecture on the new 
form of lineman’s detector. Full details of the theory and con- 
struction of the latter were dealt with. A demonstration and 
explanation of simple workshop methods of testing returned dry 
cells using this type of detector was also given. At the conclusion 
the lecturer invited Mr. T. Cobbe to explain the suggestion he had 
submitted for altering the detector with a view to extending its 
usefulness. Mr. Cobbe’s proposal referred to the fitting of an 
additional connection, whereby it would be possible to introduce a 
more open scale for small readings. 

The second meeting took place on the afternoon of Tuesday, 
November 29th, 1910, when Mr. R. J. S. Gold, of the Engineer-in- 
Chiefs office, read his paper on the “ Unit Maintenance Cost 
System." 

Mr. Gold, in dealing with the subject from a Headquarters' point 
of view, proved how indispensable the system is in determining 
rentals and other similar calculations, in the control of expenditure, 
in the division of the maintenance estimates between the telegraph 
and telephone services, and in the preparation of the various com- 
mercial accounts laid before Parliament. 

Many interesting points were brought out in the very full dis- 
cussion which followed. This was opened by Mr. D. H. Shepherd, 
and taken part in by Messrs. F. S. Parkinson, T. Cobbe, A. Evans, 
and Mr. E. H. Shaughnessy. 

Mr. Gold, in replying, ably dealt with the queries raised, and on 
the proposition of Mr. F. S. Parkinson, seconded by Mr. E. H. 
Shaughnessy, was accorded a hearty vote of thanks. 


NORTH WALES CENTRE. 


The opening meeting of the session was held at Liverpool Head 
Post Office on Friday, October 21st, 1910, when Mr. Slingo delivered 
an interesting and illuminating presidential address on “ The Super- 
intending Engineers’ Conference: Its Aims and Objects.” 

A very successful social evening was afterwards held at the 
Bear’s Paw restaurant to bid good-bye to our late Chief, at which 
the Acting Superintending Engineer, Mr. Plummer, presided, sup- 
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ported by Mr. T. E. P. Stretche and Mr. Surmun, Chief Super- 
intendent Telegraphs. A capital musical programme was provided. 

The principal toast of the evening, “ Our Guest," was proposed 
by Mr. J. Crane, who, in a few appropriate remarks, expressed regret 
at the loss to the district of Mr. Slingo's able and efficient admini- 
stration. Мг. A. S. Renshaw also paid eloquent tribute to our late 
Superintending Engineer’s excellent qualities and his painstaking 
inquiry into all questions affecting individual members of the staff. 
He also commented on the beneficial results of Mr. Slingo’s seven 
years’ control of the district, as evinced by the esprit de corps which 
animated all ranks, and which he believed would remain as a per- 
manent tradition in the district. In reply to the toast, which was 
received with musical honours, Mr. Slingo expressed regret at leaving 
a district where many new friends had been made, and in connection 
with which he would cherish happy associations. He was glad of 
the opportunity of expressing his thanks to the staff for their 
endeavour to assist him in placing the North Wales District in a 
high condition of efficiency. He felt conscious of his responsibility 
in returning to Headquarters somewhat late in life to take up work 
which, to some extent, opened new ground, but whatever difficulties 
he might encounter he would be more than satisfied if he found the 
same degree of loyal co-operation as he had found in the North 
Wales District. Mr. D. Williams having proposed the toast of 
** The Artistes," which was enthusiastically received, the proceedings 
were fittingly brought to a close by Mr. T. E. P. Stretche, who, in 
an entertaining and breezy contribution, proposed a vote of thanks 
to the Chairman, which was carried con amore. 


PROGRAMME OF FORTHCOMING CENTRE 
MEETINGS, 


SESSION 1010-11. 


METROPOLITAN CENTRE. 


January 9th.—‘“ ‘Testing Paper-Core Underground Cables during Con- 
struction.” Mr. L. J. Sell. 

February 13th.—‘‘ Conveying Systems." Mr. E. W. Pettit. 

March 13th.—‘“ Principles and Methods of Using Small-Power Engines." 
Mr. H. R. Rivers-Moore. 

April 24th.—Annual General Meeting. 


EASTERN CENTRE. 


January (date not yet fixed). —'* The Training of a Lineman.” Mr, E. T. 
Titterington. 

February (date not yet fixed). —“ Paper-Core Cable Faults, their Locali- 
sation and Removal." Mr. A. R. Nichols. 

March (date not yet fixed). —“ A few Notes on Road-making Repairs, 
etc." Mr. A. Evans. 
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NORTH-EASTERN CENTRE. 


January r6th.— Annual Meeting. 
February 13th.—“ Office Organisation." Mr. С. Н. Hoole. 
March 13th.—“ Maintenance and Duties." Mr. J. D. Taylor. 


NORTHERN CENTRE. 


January 16th.— Organisation.” Mr. J. R. Andrews. 
February 14th.—“ Telephoning of Small Towns.” Мг. T. Patterson. 
March 14th.—‘ Notes on Building Construction.” Mr. H. Kitchen. 


NORTH-WESTERN CENTRE. 


January gth.—*' Selenium : Photo-Electric Effects and Photo-Telegraphy.” 
Mr. W. B. Smith. 

February 6th.—“ The Maintenance of Trunk Sections in Primary Battery 
Exchanges." Mr. G. Bowyer. 

March 6th.—‘ The Clerical Work of a Sectional Engineers Office." 
Messrs. S. C. Leggett and A. Rowbotham. 


NORTH WALES CENTRE. 


January roth.—‘‘ Underground Construction.” Мг. J. Crane. 

February 8th.—** Methods of Statistics." Mr. А. S. Renshaw. 

March 16th.—‘‘ Contractor's Accounts.” Mr. T. Plummer. 

April 12th. —'* Notes on Building Materials." Mr. Е. Horner. 

Visits will be arranged to—Seaforth Wireless Station, Lever's (Port 
Sunlight), Railway Signal Works, Fazackerly. 


SOUTH WALES CENTRE. 


January roth.—“ Circulars E. гг and 12.” A discussion. То be opened 
by Mr. H. G. Tissington. 

February 14th. —“ Secondary Cells." Mr. C. M. Herbert. 

March r4th.—*: Short Submarine Cables across Docks and Rivers." 
(Illustrated by lantern-slides.) Mr. H. Cranage. 

Visit to the Ebbw Vale Company's Works. 


SOUTH-WESTERN CENTRE. 


January roth.—** Wireless Telegraphy." Mr. J. J. Dwyer. 

February 14th.—(a) “ Provincial Exchanges : Considerations in Favour of 
the Reduction in the Number of Authorised Standard Apparatus Arrange- 
ments.” Мг. Н. Macpherson. (b) “Some Typical Wayleave Difficulties.” 
Mr, G. Whittingham. 

March 14th.—*' C. B. Telephone Exchanges.” Mr. J. S. Brown. 


SCOTLAND EAST CENTRE. 


January r 1th.—** Construction of Heavy Main Lines.” Mr. John Patrick. 

February 8th.—(Subject not announced.) Mr. C. Crompton. 

March 8th.—‘“ Accounting.” Mr. W. Н. Pym. 

March 29th.—(Subject not announced.) Mr. C. J. Mercer. 

April rgth.—'' Leading-in Arrangements at Edinburgh H.P.O." Mr. J. 
McIntyre. 
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BOOKS RECEIVED. 


‘Elementary Telegraphy,’ by H. W. Pendry, Central Telegraph 
Office. (Whittaker. 25. 6d.) 

A handy, up-to-date little volume, written specially for the use of 
students preparing for the City and Guilds ordinary grade examina- 
tion, and arranged in the order of the Institute's syllabus. Un- 
fortunately a few errors have found their way into the text. For 
example, on pages 22 and 23 the sign of equality is given for that of 
proportion, and in dealing with the winding of electro-magnets on 
page 25, line 22, ‘“‘ radius ” is referred to instead of ‘‘ length of turn." 
Further, on page 40, line 28, the word “ maximum " appears where 
** normal " is intended, and, due apparently to a misprint, the answer 
to Question 6 on page 53 is shown as 5:25 instead of “25. 

The chapter on “ Telegraph Systems” includes a clear and 
concise description of the latest common battery practice. 


Messrs. Cramp and Smith's ‘ Vectors and Vector Diagrams,’ 
published by Messrs. Longmans, Green & Co. (7s. 6d.), deals speci- 
ally with the application of graphical methods to alternating current 
phenomena. It is produced in excellent style, and will be welcomed 
by the advanced student. 


STAFF CHANGES. 
POST OFFICE ENGINEERING DEPARTMENT. 


PROMOTIONS. 
esM Aa ek EE an See ы ш ш | 
Office. Name. | Appointment. | Previous Service. 


Eng'g. Dept. Matthews, J. R. . Staff Engr., 2nd Cl. Engr., 2nd СІ., о2; 1st Cl., "08. 


$ '"Winny, W.H..  , 5 2 Test Clk., 2nd Cl. T. S. D, 098; 15% 
| Cl., ог; Eng'g. Dept., ‘03; Engr., 
| Ist Cl., 706. 

5 Hart, A. B. E » 4 E Tel. Cambridge, 03; Jr. Clk. Eng'g. 


Бере, "96; 3rd Cl. Clk., '98; Engr., 
2nd Cl.,’o1; rst Cl., 'o8. 


р Hill, J.G. . i ji m S. C. & T., Sheffield, '82; Jr. Clk. 
' Eng'g. Dept., '96; Engr., 2nd CI, 
"от; Ist СІ., 'oo. 
$ Hardie, J. J. ; Engr., rst Class 1889; Jr. Clk. Eng'g. Dept., %7: 
| | Sub-Engr.,’99; Engr., 2nd Cl., “ол. 
T Crisp, C. T. E T 5 1885; Relay Clk. Eng'g. Dept., 08; 
| Engr., 2nd Cl., “ол. 
5 Statters, J. E... A : 18090; Jr. Clk. Eng'g. Dept., 98; 
; Sub-Engr., 00: Engr., 2nd Cl., '03. 
рі Smith-Bunney,T. x з Engr., 2nd Cl., 'о4. 
$i ‘Walters, Е.Н. . Т i " M 
» Murphy, F.. , Engr.,2nd Class — 
- 'Hannam-Clark, | 2 Уз — 


H. C. 
: Hansford, R. V.. 2 
К Monaghan, Т. J. . » n 
н O'Neill, J. W. .| " T 
" Marris, С. С. . T T 
»n Ward, W. G. = ” n 


383 


STAFF STAFF CHANGES. 


RETIREMENTS. 


Office. Name. Appointment. Previous Service. 
ee -- - T m —— Bees - gus exscr 
Eng'g. Dept. Carr, G. M. . Suptg. Engr. Tel. E. Tel. Co., "58; G.P.O., Engg. 
| ee a Insp., '82; Engr., ist 
СІ., ; Asst.- -Suptg. Engr., '92; 
Subs. Egr.. 
x Sheridan, J. А ii TS Tel. Mag. Tel. Со. '67; Jr. СК. 
Eng'g. Dept., '80; Engr., ч Ci., 
‘ot; Asst. -Suptg. Engr., : Staff 
_ Éngr., rst Cl.,’06; Suptg. Ener, '07. 
Ө Ding, G. Т. .  Engr., rst Cl. "Tel. E. Tel. Co. 6s: a Ms Engr. 
` and CI., 'gr ; 1st Cl., 


| 


TRANSFERS. 
Former. Present. 
Name ae. —- | ' Date from which 
° | | to take effect. 
Rank. | District, | Rank. | District. 
! 

2 А tu) а ге: | ions: ее Brees йш af 
Price, J. P. . , Ist Cl. Met. C. | 15%. Cl. Engr. S.E. | 1:11:10 

Engr. 
Baxter, Е.Н. . опа “Cl. E. in С.О. | 2nd СІ. Engr. Ме. N. | 8:12:10 

Engr. | 
Eagar, Н. С.. Е 5 N. Wa. n E. in С.О. 9 : IO : IO 
Crisp, C. T. . З Уз Met. №. » S.E. 12:12:10 
Guy, А. Е. . : vs N.W. | - E.L. & P. 1:11:10 
Kerr, J.. Я 5 Sc.W. т Е. in С.О. I : IO : IO 
O dell, G. F.. a Met. N. й Met. С. 4 : II : IO 
Rivers: Moore,H. R. si ‚ Met. С. И Met. М. | 20:11:10 
Rivers- Мооге,Н.К.. 5 | Met. М. ' " E. in C.O. | 13: 12:10 
Sutton, G. . | Уз М. | з | Test. Branch. 1:12:10 
Wells, R. A.. i И Met. N. Я | E. in C.O. I : IO : IO 
Gilbert, D.P. . Sub-Engr. E. in С.О. | 5 N.W. 26:10:10 
Vaughan, G. H. | s N.Wa. x E. in C.O IO : II : 10 
Whitchurch, С. . з S.W. | т S. Wa. IS : II : IQ 
Bartlett, J. W. — . 3rd Cl. Clk. E. | j S.W. I3:10:10 

| | | 


CoRRECTION.—In the last issue it was stated that Messrs. The 
Peel Conner Telephone Works, Ltd., who provided the Glasgow 
Central Telephone Exchange equipment, were the only makers of 
telephone meters in this country. Messrs. The British Insulated 
and Helsby Cables Co. have called our attention to the fact that 
they also manufacture meters, having made those for the two Cardiff 
C.B. exchanges. We regret the mis-statement and have pleasure in 
inserting this correction. 


COMMUNICATIONS. 


ALL Communications should be addressed to the ManxacinGc Epitor, P.O.E.E. 
JouRNAL, Engineer-in-Chief's Office, G.P.O. West, London, Е.С. 
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SIEMENS BROTHERS & C0., 


LIMITED. 


Head Office: CAXTON HOUSE, WESTMINSTER, S.W. 
Works: WOOLWICH, KENT; and DALSTON, N.E. 


— — i. 


Manufacturers of all Classes of 


Telegraph Apparatus. 


Obach, Hellesen, and Dura Dry Cells, 
and Fluid Batteries of all Descriptions. 


The Patent Multiple Twin Telephone Cable and 
other Dry Core Telephone Cables. 


India-Rubber, Gutta-Percha, and Paper Insulated 


Cables and Wires. 


Iron Telegraph Poles. Insulators. 


“Mulligan” Direct Motor-driven Baudot Printing Telegraph 
Receiver. 
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“Telegraph and Telephone Age” 


The Official Organ of the Telegraph in America. 


Every student of telegraphy should have “ Questions to be Answered,” covering chapters in 

* Jones’ Diagrams,” the standard text-book on telegraphy. These appear in every issue, 

and are alone well wcrth the price of a subscription. Articles entitled ** Some Points on 

Electricity," by Willis H. Jones, a telegraph expert, also appear in each number, and are just 

what the student needs to clear up difficult points. Two issues every month, which are full 

of valuable information to anyone connected with the telegraph or telephone service, no 
matter where located. 


Yearly Subscription in the United Sta‘es, Philippines, Cuba, and Mexico, $2:00 ; 
Canada, $2°50; all other Foreign Countries, $3°00. 
Jones’ Diagrams, $1°50 per copy, post-paid. 
ADDRESS: 
JOHN B. TALTAVALL, Publisher, ‘‘ Telegraph and Telephone Age," 


253, Broadway, New York. 


"n^ Telegraphic Address: Telephone Nos.: 
T 'DENDRON, LONDON." HE 3421 London Wall (2 lines). 
” 11630 Central. 


ENDOLITHIC МІНЕ, Co., LTD. 


Pomona Buildings, Fore St., 
LONDON, ENGLAND, 


— MANUFACTURERS OF EVERY DESCRIPTION OF — 


Instruction Plates, Labels, Gc., 
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Made only by ELECTRICAL POWER STORAGE (0., LTD.,$ 
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FREDERICK SMITH & TN 
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ANACONDA WORKS, SALFORD, MANCHESTER. 
HARD DRAWN H.C. GOPPER LINE WIRE. 


Specia Тіппеа H.C. Copper Wire. 
COPPER TAPES AND BINDERS FOR LINE WIRE. 
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